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• lAVAL AYlATl~ SAllft catnl 
lAVAL All STATl<* 

IOlPOU, YliCllllA 2 3511 
16/ru 
Ser lat2" 

9 OCT 1967 

SPECIAL HANDLINe IEQUIU:D lAW OPMAYINST 37S0 .6 St:.llES 
POl OfYICl.AL USE ONL T ( ' 

Fro.: eo.a.nder, Naval Avlatt~ · Safety Ctftte r 
To: C~.,dtna Officer, Marine Ob•ervat ioo Sq.udron riYE 

Subj: YM0-5 AAl aer l-67A coocernin& UB-1~ luNo 152437 accident 
occurrina 14 April 1967, pilot C~L!ESE 

1. The aubject report and all endorae.en~a thereon have been· reviewed. 
eo..ander, Naval Avtatloa Safety Center ooncure vlth the c~nt• and 
rec~datioaa of the Airc raft Accident Board aa .od1f1ed by 
•ub•equent eodor•era. 

2. The cauae of thia accident ha• been recorded at the NAYAYNSAYICEN • 
aa follova: 

• 

a. PRIHA..RT FACTOR : UNDETEilKlhEp. 

b. POSSIBLE CONTRIBUTINC FACTOIS : 

(1) HATEIIAL (tail rotor failure). 

(2) OTK£1 PEISOMNEL (aaintenance)~ 

(3) PILOT (.ental cood1t1on--tena1on). 

(4) W!AnlEI 

Copy to: 
OIC (CoM A») 
IAVAI'UTSODIIIQ (All 404) (2) 

CDIIIA'A.JIP AC 
a:'""l/e-
ceniiJIIWI 
co tm'G-lO 
usM'CXJIBP au. PUIIT n VOI1'B 

' 

• 
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' NAVAL AVIATICII SAF'tTY CI:JITD 
NAVAL AIR STATICif 

~roL~, VIRGINIA 2JSll 

~ 

• 
Code 61 / Pn 
lS N:-Y 1967 

SPECIAL HAifDLIMC REQUIJ.ID WITH OPNAYINST l7S0.6E 
t 

fOR OffiCIAL USE ONLY 

NAVAVJ'SATl:CE.N INVESTtlGATION 58-67 
{ 

Ref: (a) ARADRAC Corpus Christi aaa 0~20~0Z May 1967 
(b) KAVA IRSTSCOMHQ asa 18213SZ M.y 1967 

1. INTRODUCTIOff • 

.. 

a. The Accident . UH-lt , BUNO 1S2~37 , ulirned tD *RUlE OestJtVATI 
SQUA DION rtvt (VMO-s) crashed 1000 .. t~ra aou t b of S.ntiaao Pe~ (e levat ion 
S696 ft) ~d ~•t of Holy Jia C~yon , C.lifornia, at 12~S(U) on 1~ April 1967. 
The aircraf~ vas destroyed (ALfA) upon iapact and t he fou r occupant• vere 
fatally in j~. 

b. SIXgeais of flifht The flight departed Fro. Ca-p Pendleton at 
lOl O(U) , 1~ prl l , on a p lot qu.lified tn aodel (PO") fliaht check v i t h a 
planned atop at Point Vicente Coas t Cu.rd Station. The fl i aht de~rted Point 

·Vicente at 1219(U) on a VrR flight pl~ t o Ca~ Pendleton vi t h an enroute 
delay i n local area . The last positive radar cheek vaa at 12l6(U) over 
Huntincton leach . An in~lete KAYDAY tranaaission vas hear~ ninet .. n 
alnutes l ater at 12-S(U) . Poor weather conditions ~d the .o,ntainoUI ter
rain hindered the extensive search efforts to locate the aircraft. The air
creft vaa finally loca ted tvo days after the diatress call. 

2. INVESTIGATION AID ANALTSIS 

a. Hlatory 

(l) Pilot . 1/LT Villi• I: gt[DfU:tst, US..C, was 
the inatructor pilot and vas r idlna in tbe l e f t aeat . He had beea deaicnate4 
a laYAl A•iatar for tvel" yMrs ,and ~d accal.i.lated S800 flipt bou.rs of 
which .. ,, bow. weN in heUeopters . He had • total of 102 .. boUre in tbe 
\11-lt ad bad bMD a flipt iut'ructor for two yMrs in the C.-p Pea4letoo 
...... TM ability of the pilot waa considered to be outat~dina. He a.lwy. 
drr4e4 a hip clepoee of ,-rfor.nce fr~ atudeDta . 

I (~) Copilot . 2/LT ~ J. FUICHOCII, USMCR, ... 
• tbe atllellllat pilot .a flyina tbe drcreft in the r1&h1i •••t· He had bMD 

~ 

SPECIAL IWIDLIIIC kEQUIRID IJI ACCOitDAJICE ~ OI!IIAVIIST 3no .~ 
rOR OTTICIAL USE OILT 

t:Dcloe_.. (1) 
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SPECIAL HAJDLIIC Rt?UilrD IM CCOaDAICt VITH OPIAVIIST l7S0.6£ 

rol orrtCIAL US£ ONLT 
k 

NAVAWSArtC£1 IlvtSTiiGATICII 51-67 

• 
dedpated a •••al Awiator fhe .aDttw .-,d had acc:wwlued 33? fl11ht bo\ara ,. 
of vblch 172 how-. were ln helicopter. . He had a t otal of t7 ho""• in tbe 
utf-U: and thie wu to be hil final,check fl11ht i.n the aircraft. He waa an 
• .,.,.. .. awl ator who at ti•• appeu-ed til••• in hh utlt\lda toward flylna . 

s 
(l) Obeerwer. CAPT Harold f:. PUM, US , wa• a newly 

... lifted fli1ht lnatructor to the aq\IAdron . He waa abo6rd the aircraft •• an 
obeerwer for fli&ht require8enta for tije POM fliaht check . 

C•) Cre~aber . Ri chard Daa i el Mi UANtS, CPL, US , - waa 
a q\IAlifled cre.,...ber asairned for the fll aht . 

U> Aircraft . UH-1£ BUNO 1Sl885 had op.rated 537 hour• aince ·~ 
acceptance bY the Nawy on 6 J uly 1966 . A .. coad ODD c.lenca!'1 periOdic inapec
tlon waa perfor.ed ~enty- four day• prior to the accident . The aircraft had 
operated alKty-aix hours since ~hec~ . 

(6) En,ine. TSJ-L-11 enaine, aerial nu.ber LE - 09582 , waa accepted 
by the ••"Y on 1 uly 196- and had operated 967 houre aince new. The eoaine 
had operated 523 hours since overhaul·~ ARADMAC, Corpus Christi, oo 29 April 
1966. A fifty-ho\11" inspection of the enalne wa s oo.pleted on 12 April 1966. 

~ 

I • ' I 

(7) Weather . The reported weather at ..CAS £1 Toro at, the tille of 
the cruh wu 2000 feet broken. The weather in· tbe wicinity of Santiaao 
Peak wu owercaat wLth the bales abou~ •ooo t .. t and the to at 5000 feet . 
There were no cUIIu1ua buildups in th• area . 

b. rleld Investigation 

(l) A dlatren e-.11 waa re iwed by S&n Cle .. nte , Loa Alaaltoe, 
and £1 Toro oa 3 .. 0.2 a.c. Thh incc.plete re~rt - ''MATDAT, MATDAT, MAT'DI\T, 

• Uhifo ... Victor ODe Three, One rour aile• aouth • . • " a••• no clue aa to 
the Datura of the probl•. The report waa re~i ved on Butt~ One which h 
not the no ... l chcanel uaed in the local area . It h felt that one of the 
pUota att.-pted to .avitch to Gt}A~D freq~ncy 

(2) The elrtreaitiea of the aircreft and control ayatn were in 
the 1-dlate ArM of the WNckaae. there weN two 1round •ear• where the 
Min rotor bladea initially iapac:ted. It appeared that the white blade •• 
tbe point til initial iapac:t followed by the red blade and then the noee 

\ 
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S~CIAL HANDLING Rt UIR£0 IN 

roR orriCIAL USE 

INVtSTIGATIQ . 58-67 
, ~ 

section of the he licopter. The tail sect1on b~• looee at i.pact ADd ~ 
to reat upside dovn . The wreckaa• dlatribution aa .. ~flictlna evidence of 

~ iepact attitude . • 

/ 

• 
(3) The · alrcraft appeared t o haw. i•pacted the thirty -deer .. 

dope in about 
of" left ~nk. 
was not widely 

li-.pact . 

a Jo~y-d•cr•• nose down attitude wi tH about six~y desrees 
s. ..... fire cS.aaaae resulted after t he i~act. The WNclcaa• 
distributed indicatlna a low hori~ontal apeed at the ti .. of 

I • 
(~) All wreckage except the .olten frac-ents was reaoved froe the 

craah aite by helicopter. An attempt to reconstruct the aircra~t we. aade 
in order to deteraine 1f an 1nfl11ht f1re, blade ioterference, or structural 
failure occurred before the inltial i mpact . There was evidence that the 
vhite tail rotor lade struck the pylon . The point i n ti .. of thia strike 
could not be deterained. There waa no evidence of an i nfli&ht fire or a 
structural failure . I ~ 

• ( 5) There were nu.eroua sheared aDd broken ca.ponenu i n the 
fliRht control ayatea. These coeponents were ipped~to ARADKAC, Oorpua 
Christi, for diaasseably . t 

(6) *iDtenance recorda reftaled t hat work vas perforaed on the 
aain rotor hub on 28 March, the stabilizer bar on 20 Karch, and the tail 
rotor hub on 25 Jan~ry. There were tvo yellow sheet cc:ntrol arip .. about 
thirty fli&ht hours ~rior to the accident . The arip .. coeplained of a 
laterel aDd a ftrti~l beat The friction collective was retorqued. No 
aasociatioo between ~h• pilot yellow sheet ca-enu cd the accident were 
uncoftred . , 

(7) There vere four tools found in the wreckap . Tbeae vere all 
loca~d in one aaall area and are nol"'&lly c.&rried by the c:ra~. 

(I) Interviews vith the Ca.aandina Officer., instructors, .nd the 
check pilot's peraODa! friends incHcated that the pilot voW.d not fly inatMI
-ta on a Vnt fllalat plcl or fly uader tbe o"reut in aaralnal veathar con
clitioea in 80UD'-!DOW ten-ain. It waa tbe pilot '• norMl procedure to Uf• 
the hipr I'OUih area ludiDI (ML) al tea around Santaao Peak . " 

• 
c. DlaM8.-bl~ lDamtiOD. Refereoce (a) is a ....... repor.t of the cU••••• ~lJ perfOI• at DiiAC, Cors)\aa CbrlatL Pertioent data ia ••-

tNcftcl u follow: 

3 
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SPECIAL HANDLING REQUlR£0 IN ACCORDANCE WITH OPNAYI~ST 3750.6[ 

roR orriCIAL Ust ONLY 

NAVAVNSArtCEN INvtST!CATION 58~67 

(1) The enatne was operat1n1 at.i•pact . The linear actuator dia 
eloaed the engine waa beeped up to 6575 t~• · 

(2) The tail rotor blade• s~tk the pylon and tail rotor drive 
ahaft betveen the &62-cSevee and 90-deare• gear box•• . The tail rotor hub 
pounded the statlc stops causina the tail rotor hub nut threads to fail in 
shear. 

(3) One bolt, P/ N AN17~-l5A , and self-14Cking nut, P/ H NAS679-A&6, 
was mia•ina fro~ the cro1shead assembly, PI N 20" -011-711-1. The phys~cal 
evidence showed t hat t he nut •had bac~ed dff and th• bolt ca .. out prior t o 

/ 
i•pact. 

.:..... ' d. Probable Sequence of Events . ~ne pilot vas attempting to locate 
a clear area to approac~ the hi gh landina sites in t he vicinity of Santiaao 
Peak. At this ti.e the self-locking nut in t he croashead/ slide asseably 
began to loosen, thus causing an ou t -or-track and Qut-of-phase situation in 
the pitch control .. chanism of the tall rotor. The pilot slowed the heli 
copter and atteapted an app~ch through the overcast to an ... rcency land
ing. While in a descendi ng l e f t turn the nut backed off causing •~tic 
lateral oscillations and severe vibrat1on1 . A KAYDAY~report was init~ated 
at this ti .. by the cop1lot . Tbe aircraft impacted with the .ountaln slope 
completely out of control, or with i nsufficient ta l rotor eontrPl to avoid 
the eollis ion . 

3. CONCUJSION. The .ost prob.i.ble cause of t hh •ccident is the !•proper 
seeurlo~ of a self-lock1ng nut in the tall rotor control syst... The poasible 
ca\&lea for tbe nut to back off vould be ,improper torque i na procedure or lou 
of lockio1 feature due t o re-uae of a self-locking nut in a critical area . 

ACTION COMPU:TtD I 
a. The NAVAIRSTSCOMHQ in reference (b) published Inter!• Airtr ... 

Bulletin No.30. This bulletin pro•ided for a one ti .. inapection of the 
retaiDina nuts for p~r self-lockina capabil1ty . In additioo, all future 
M.intenaoce requ.ir1n1 the reeoval of the out will require the ua. of a n• 
nut upon re .. a.-bly of t he tail rotor c~aahead and elide ••••abliea. 

. I 
b. The IAVAIRSArtetN haa initiated action to replace the self-lockina 

nut with a aelf-lockiaa eaatellated nut and a cotter pin . 

e. 1'be S.fety tc!ue&tion Depar~t 'bu publ,iahed an artiel.e in the 
W..k., s~ relati.a to tbe proper of ••~f-lockioa nuta • 

. I 
SPIXIAL IWfDLIIG REQUJUD Ul ACCORDANCE WITH OPNA'JINST 3750. 6E . 
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SPECIAL HANDLING REQUIRED IN ACCORDANCE Wifk OPNAVINST 3'S0.6E 

• 

roR orriClAL US£ ONLY 

NAVAVlfSArtCDf 58-67 

,. 
5. RECOMMDIDATI ONS . None . 

Diatribut ion : 
Liat A 
CNO (Op-OSr) 

• 

• 

• 

I 

s 
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!lnval 1r I;I'JO 
U. S. Ravel Aviation Sat ty Center 

wub3: A1rcra!'t Accident Report 

1. P'orwrded. 

2. '!be requirement to co duct rurther o! the -1 taU rotor 
ca~~Ponet to ill ac:~ l~ed. Dy seperate rrespondence, :the eontrBCUJr 
haD been req,ueottd to conduct f).lrthc:r stu • M4 tect1 o!' the R· l 
te.C rotor syst• t o inprove re'l1o.b1l1 ty d.ete:-a;ine err et or 

vnr1ou~ c nen rauurea. I ... ' 
3· '!he ~, Ho.v&l A1r atemO CO!izat.nd concu:rc in tl1e re uirc-
mcnt to replace e eelt-lock.i: nut !;t:iAS· -AA in all critical are 
or the H- 1 air rt. An engineering c e pr~so.l b.a& been 
requested t"rOD the contractor te replace 619-AA vith a castel-
lated ae1f-lock~ insert 1n the K3 178251 oeriee. Additional...l.y, 
action it 1n :r:_9cess modifY the Gener Aircratt epcc1t1c t1on { o;-24) 
1:n order to pr~jide !or 1ncor~ation ot cl!-1oc:k nute in 

:tuture aircraft. _ I 
4. H-1 Int.er1.JI ,A1rtl"ue Bulletin No. 30 as iecued "tX> r ovt e the 
tar ue valves r quested and tutt.her prescribe:> the on tille ua~e or 
the el.t-loeki DUt !lAS 619-AA. 'lbeae ~~equire:aenta vUl be 1nt:or
porated in the - l •1ntenance aanu&l.D dUrin& the ext rev1 ion. 

,. P.reaent UH-1..1 .-nua.l.a vere vrittcn t U. w. Art:q pocttic on 
'ice atandaz"d ~VAilt -:pec:U'icationa. U. ;.) . !f Y"/ eped.!'Lcati.ona vere. 
1JIIPOte4 1D the rtaeal Year 19tl6 contract Del1VFY ot nw -.nJ.l:s 1:1 
1Cbeduled !or ~ 1968. tan4.e:Z'dizat1on o! maintenance -.riu&l.G 

11 a cont1DutQg ~oc•••· 
I 6. B-1 .urtr- Cban&e 33 prov1cWs !« ocorparation or the - 171 

ra4ar altw.tAI'! 1D tbe B- 1 altcratt. t&llaticm ot ute APJI-171 

:• ~t.e4 to jcc•mc• 1n October 1967. 

7 !be ~, laal Air ~•t.a c. 1 nA concur • vi tb tbe 
r~Sr ••rm to JprGri.cJa a euitabl• pcacl:lut• eu••• ocedure r; tbe 



uubj : A1.rc:ro.:t't 

Copy tO: 
C~: .. iAVAIRPAC 
CJ«; (CODE AAP) 
CG :FMPIAC 
C{J 3RD I~W 
.• ;,·IAIRSTSCO~ 
Cv, \"N.)- 5 

.. 

requeat~ 

deter:cJ.ne tHe 
cap blli ty. 

C ~ 1 Joii'ro-30 
HAVAnttu::iismvFAC P":!IIJ\ 

• 

• 
Allt-~ :WHH 

2 2 AUG 1967 

to 

• 
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1. •••• •u• _. fw w••• t• I&YAD!fr.ICG~ • mu ~ 
r11 rn*U. 1, 2, l, k, S, 11 _. 8 • 1a ~ D ef • 
w. 

} 

c.., ... 
I&YU.IiiC" Q 
cc.&Y&..ulell (2 ) 
ex (CCIII &&r > 
CG ,_,IC 
CI ]ID
II&Y&Jilllt(WP Nl 
co~ 
co ..a-)0 
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18/m)m 
3750 
1 2 JUL '95"' 

POUR.ni :.~1.1' on VK> 5 AA.It , serlal 1-671, cCI'lCeminS W-lE &.J.tlo 
152~37 accident OCC\.lr'r1..ng ll1Aprtj7 . pilot G~ 

Fran: ~General, Pleet Marine Force , Pacific 
To: Cclm'Bnder, U. S. Naval Av1atiCI'l Safety Center 
V-\8: CCr.tmnder, U. S. Naval Air Force , Pac1fic 

~J: VMJ 5 Aircraft Accident Report. serial l-67A 

Ref: (a) DPHAVDm 3710. 7C · . 

• t 

1 . Fonmrded • ccncurring· w1 til the cxilclusicns 81¥i recamo'l(latiens or ttX? 
Aircraft Accident ibard and subSequent endonsers With the roll~ , 
additicnal CQll ilaltS! 

a. It ia not certain that the lack of parachUtes had· a bearln& the 

.. 

results of this accident . Hellcq>ter emergency ccnditia\s above an 
overcast cOuld well require bailout rather than risk autorotat1m ~ sem1-
unemtrolled f1..471t throur')l IFR cooditima over ·unravorable terrain. Had 
paraChutes been available there is a possibility that the rurber of • 
fatalities m.igt)t have been decreased by per$anel exit~ the ai;rerart prior 
to gr'Oll'1d cm~ct . • 

b . Paracl'&1te requirenenta as set forth 1n reference (a), are 
adequate and shcAll~ be adhered to. 

ide red 

I 
2. rille A.ireral't Accident Eoard 1n their 1nveat1gatiCl'l of th1a accident 
used all 8Vail8ble, technical assistance and iS COil leilded ror a • proftSS1Cil81 

thorO.agh report • \ 

• 

Copy to: 
NAVlVNSAPfD!N (2) 
NAV~ 
CX ( CXIE AAP) 
<DtiAVAIRPAC 
m. 3D,_ 
CD, JIHlD-30 
(X). 't'll).? 
PilE 

. /~,Jf •.. 
•. c.,....... 
Adine 

~ -

. 
"SI'II:lAL JWIX.OO .... lJIII) Dl AaXIIWG VI'DI OFIIAVINM' 3750.6 stlUES" 

39 
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Y-CAU'' 

27 June +~7 

FOR Ol:PICIAL l'S£· ON!.\. Y 
, 

SPECIAL HANOLJ NG REQl'lRfD 1 , ACt.'OROANCF. WJTII or~ 'AVl~st i.SU . b 

SF.RlES ~ 

From: C'ommanchng OHtcer, Manne Ob8ervatlon Squadr n FIVE 
~ 

To: O•mmandcr, l S ~a\'al A•;wuon Safct) CAnt~r 

SuhJ: Supplcmt·ntaQ' A~ cu.it.·nt J)at:t Lon.:crnan VM0-5 AAR "'cnal 1-oi' A. 
Uff-JF. ll NO 1524J7. occurnn~ 14 Apnl 1967. ~Jc>t nBDBGI GRE!!HEESE ., .. 

Rl'i: (a) 1\ASC ltr cr: 

J.; ncl : (1) Supplementary Accident O.ua F6rm for uhJc..'d acctdcnt page· 
through ---:5::;.._.;._ 

(2) Rt.·prodU\.:tiOn of ubjcct ptlot ' log covcnng munth of a cc lc.lcnt 
and t~o (2) prcc..cdmg ~..: alcndar month!-. 

~ ~-~R*KO'>= 
(I) cm.KOU~~ 

A rt .. 'lfUCstcd by rcf<.>Tencc (a ), the enclosures arc forwarded . 

"~J.uL-
(j~-~c LTE 

l c tin 

fOR OF.FICL~L USF. ONLY 
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I OR OFFlCIAl. USE ONLY 

SPECIAL HA~'DLII'C RI.QUlREO 1!' ACCORDA~CF WI nt OPNA \'IXST 3750 6 
ERIES 'I ( 

.SUJ'I'LhME!\'TARY ACCIDE~'T DAl'A 
f 

ln oddttaon to nswcrmg th~ follovo mg qu tton • cnclo~ a duplt ate of the 
ptlot ' log OO\'cru~ thO month ln vohicll t.hL' •~ctdent o currcd a \\Oil~ the 
pr ct:dmg two ~utcridar month~ • 

I. o.m of nllsh;;ap: ) r 19t7 month Aor11 da\' U, ------ -
) ... Au·l ro.tt mode I 

3. Bun::tu !\'un\bcr of ~11r ran j52Ll7 

-4 . Rqnrung cu todtan 

Ptl ftl~ number -

() nram:h of I"' ICC! Manne 1 :-:a .. ·y -· --

7 Rcadtncs Attat" Carrter At r Wtng (RC \'W) t ralnt.'1P 

I I 

R~'WSquadron. __ r-------------~------------------~-----

8 Pcrocruagc of tratPUl • c:omplct~-d tf Ul a formal trauung tatu 

9 . Lqtgt.h of tame (mo . ) in pre ent squallron ) ·· ' • 

10 . Palot current ly qualtftcd 1n Co llowt.ng atr\.T&ft (model and sent.• 

ua-h. 

FOR OPFIClAL US£ OSLY 
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II 

model 

. Pr 100 2 mu t 

1m nth 

( I) PI )( lit:plov ·d 

(l) 

ton I 

() n for tnamtcn l 

(4) a\ liable due to l'<lln I 

( ) La oftr 111 r rs 11 I 

(n) to ptl t • 

,, ) 

r 

h c.Jut c. 

nu 
m 

--· 

II 

.... 

1111 
m 
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< PI r • 
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t 

R 01· 1· 1 I L l F ' LV 



• 

fOR.Ofi'IClAL USE o:--:LY 

SPEaAL HA!'DLII"G REQUIRED IN A'"'vv ... ,u ." WITit OPNA\'l~T 3i50 o 

SERIES • 

12 If flaght wa.~ a malntt .. -nan .. c tc"t flight "" paiCK de tgnatcd by vommandmg 

Ofla .. cr a s quuhftcd m:untenanc .. • tC t pllot"' Y(.' ~o 

/ i C".onunanumg Oih .. ·r ' rattng of palot .., ahahty: Supcnor ,...X_ 

14 Lcn,..tth of umc (mo. ) Commandtn~ 0 la..cr .. 

a I Ia b .. ~·n ahoard f --
, h . I b hccn tn com man ol th 1 squatl.ron ~ 

15 E~:;tam<~tc ottotal ume (hr.; . ) an~l)l\"ci1Ln a .. ~.:td<nt tn~c tag~uon hy: 

• 
to . &- t c:.•sumatc of!Opcratt nand maa~cnan .. e tund .. ·xrx;ndcd fyr n~''-' ta"-'1lll n 

and sa Iva~ (e . g. ~.:tv~ltan sa l~ rae , O&.R coM. equapmcnt rl'ntal , l'h.:. ) ~ .f.:__ 

Attach atcmtzc.:J brca~down . • 

l i . o,u funl.llflJ: ca" c a delay m wrcl!k.agc recovery? Yc 
• ~) X 

l( Yc , how long ? _ (lb}'!->) 

lb . Wa~ ~uapm~:nt for wn: cbgc reoover)' adequate? Yc 

lf No. hst dchctcn~..:tl'fi•· 

. ' 
FOR OFFlClA L USE ONLY 

' 
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FOR 011 lCIAL tJSl. O~LY . 
SPECIAL HA:-.'DLI!'<~ REQUlRl· D l~ ACCORDA~l h WI flt Orr\,\ \'1!\..~T '3750 o 

SERU~S 

' 20 Spc ..tf~ number of an tdc nl bP~rd m n\hc r "''hO h;nc a cnd.:,J lh • Jollov.••ng . 
·. 

~,.hoOI.s : 

a . S h; ty Olft t r ', ~~..h [) J, l'SC I 

b 'Mh ty Otlt ~..cr ... s. h•lOI. Mpnt L' r~..v _2_ 

we re 

Uuhzeli 
Ut thzcd 

Aartrame I X 1 X 

FnglnL' I I I 

X 
Othe r ~~llurgiata C..-2-.l __ _ . 
1'1. . Wa pn·-a t'c tdcnt plan alk.~uatc 1 Yc~ I 

• 
fOft OFFICIAL L"Sf 0'\L·a· 



• 

J OR OFFICIAL USE O~LY 

SPI.CIAL II._~DU=", REQl)lRED 1!'\ ACCX>ROANCE WITit OP~AVI~ST 3750,6 

Sf RlES 

I 

t 
(lf an ~cr to queM ton 22 qr: 2 S 1 :-:o, pk·a6c md.:c comment .. ) 

l.OMMEr-."n:i: • 
The echool trained El'!"'l- • r .ae "ur .. 1at ed by Y.HTG- 30 u re est.P..d ~ 

t.he AAR B rd Senior ~ ~er • 

.., 

::?4 , lfas the cdmmand ~ubmtrtcd any preVIOU l"Ct.'OO\ffil'OdallOO that tn Jw.k:cJ 

ta\:tur blmtlar to tho e a , o~tatcd \litlh thl!'> mt-.hap? \'e~ Nu I 

r. ' 

... . FOR Ol- HClAL LSF t1:--:LY 

5 . 

.. 
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~CIAI. !.'DLJ1 G UIRED 1. ACCatD \CE 'm 

I THI.RD Er mT on VM~ AAR, serial 1-671, CO"lcemL 
cc1dcnt. occurrl:m 11.. 1p:r 1967, Pilot Ci J 

"' Frol:l: Co~nd1 • Ci neral , 3d ~e A'ircraft Wing 
To: vv..;...,.nde:r , U. • .a val A Yia t1 on S t t7 Cen tcr 
ViB: Co ndir. Gen rol, Fl et ~uin for , Pacific 

Co nd r , nvnl Air~ ·-~· , U. • Pacific 1 t 
) 

... ubj: V 5 Ai r craft Accident ··' ~. r• , s ri ) 1-67A 
~ 

• co::nendst.icn 2 . l 1 sizes of 
pl.Ac d thr hout t 

nut with oelf locki in rt, 

b . Reco::r.c. tion 3. I!' We rocc nc!llt1cn ie cdoptod, it nhdUlc 
ppl:y to ll nuto of this s ries , not specifically .tho one- fotp't.h inch 

cize. It is felt t.hat th chee'Y..1I1f.J procedUl"\ s for ro-u of threo- ighth:l 
1DOb nutfl and emaller a a preacri bed 1n NAWEPS 01- 11-8, 1! follo d , a 
catinfactory for non-critical areao. 

e . ee nd4Uona 4 nd 5. B :.PS Inat.ruct.ion 5 . 18B proncl n 
iruu.~'tUons for reporti errors or o:lieeions in handboOkD for ' ...: 1 
•1:rc:raft and enrinea en the Foilure Dnaat1at:actoJ7 or Re::10val (FUR) 
Report Fom. lf~ectin 1 October 1 S all a cti'fit1eo re dir c~ lb_y 
..... Notice 1.700 of 28 Sep 1965 to uae· the Unaatiefaetory _ terial/ 
Condi Uon Report (UR} Fora 1~/S to repor aaf t.;r and special 1 tala tiona 
nee the _FUR fora. Tble rocedure ShoUld be olloued in all cllae n 
erroneOWl or i•dequate 1n!or.at1oD ie noted in publlcatiO'tU!I or cl.arifi
eaUon of •1nteance p:roc*Nrea iDCluded therein ia r~uired . 

d: Rec~Uon 8 . Although lack or parachutes had no on 
the ruul ta or thia accideat, this Cc nd doee not :r.l t rror to 
proYiCS. rarachute -en•• procedure for hel1copterl5 ~d ab&Ddo~ . 
!'twre 1a DO lmowa paraChute ..S.ptable to the red a1ce panel or not. 
onl7 t.be UL111 but. or ~ Mllcopter. to an10red aide ~nele attached 
to tbe anored .-t.a, •IV' -..,.ncy proced~•• for U. preaentl;r i.Mt.alled 
.-\a would be t.araoua anc! toubt.f'ul at beat. It 1• reccaDended t.bat: 

• 
(1' I rtoaU,.U• ud e11aluaUOD initiated de'ftlop a 

panobut. ..S.ptable to tbe anor:ed .-ta or all belie tera d th ada.d 

SJIICIAL rA1DLI11i IIQUUID II ~CCOID*'D WID! CRAVDCST 1750. 6 IDIW\~ 

.. 



PZCU L HA!IDU :C urnED IN ACC 

1 25• ~ ader 
3?50 

CNE ITH OPNAVI.NS'l' 3750. 6 ~·........, 

enpht.usio on ~-veeent of lov ol titude e leyment cap!lbill ties of tree 
fall typo chutes. · 

(2) The p:-esent17 iNstalled &r.!'OJed 5 t be DOdl!i~d to 
oa-:isf ctory r ncy e ~5 vith ~""echute . · 

2 . Correct • Copy to• distribution on the AAR and First Endor. ccent ns 
indicnted lov Vit.h the ineluoion of "CG , 3d V.AW (DIREcT) •. Corroct 
diotribution has conpletet by the ori 1~~_9 ~ 

Copy to : 
l a\'Avn.:>afeCon (DIR!:.-. IA AIR l<UL) (2) 
r:n vAirSysCo...'ilq 
Cr«: (Code UP) 
\8VAirSyaCo:~ cp, P1 CU 

ConHavA1rPac ~DlF.ECT} 
CG , ~~ac (DlP~~T) 
co, ~ro-::o 
co, m 5 

I 

H. C1 DALTON 
CHI~~ -,. .,T • ~ 

f·· 



• 
25 ; CJIS : htp 
37SO 
12 Jun~ 196;t 

S~·C JAL HANDLING REQUIRED IN ACCOROA.\'Cf: WJTlJ OPSAVI ST 37SO. 6 SERlfS. 

SF.C 0 DORSEMF. ~on ~-S AAR 1-67A, concernine UHj lf: Bu~o 15243 , 
Acc id~nt occurrina 14Apr67, Pil ot GRF~LF.F.Sf. • • 

Fro•: Co..andine Offi cer, Marine Helicopter Training Group ~0 
To: Co .. and~r. U. S. ava1 Avjation Safety Center 
Via : (l) Coaandina Gen~ral, 3d Marine Aircraft Wine 

(2} C~anding Gen~raJ, F1e~t Marine Force, Pad fie 
( 3) C~ander, Nava 1 Air For.c e , tl. S. Pac if1 c F 1 eet 

. Subj: ~-S MR 1-67 , Pi lot GREF.NLF.f:SP. 

J . Fonra rd~d , concurring -..ith t he cone I us ions and rt-c~ndations· 
of the i rcra ft ccident Board and the first endorse• ent, i n that 
the •osr probable ceuse factor -..as th~ failure/ loss of the nut/bolt 
in tht- tail rotor crosshead and slider ssemb ly . 

2. The FTRST ESDOR~F.NF~ should bt- ntehered as page 35. 

Copy t o: 
'AVAVNSAFECEN (2) AIRMAIL 

NAVAIRSYSC(JQ) 
0tC (Code MP) 
NAVAIRSYSOOHREP PNS 
CCMiAVAJRPAC 
CG, FMFPAC 
CG, ldNAW 
co. ~s 
FILE 

' 
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SPE"'r;.._ HJJ:DUNG RF~~'!?.£0 • 
I! :.~ -- ..- .ItWC£ \fl. nt Or""'t: V 
!l• r . 1750~6 SEn!ES 

' 
FIT .;,7 EIIDCI ~.ti.Ell'!' or. \'~~C- 5 1W"i - 67 , Uli-1E BIJ!W 52t.J? , PILOT 
ot 1 t. tJ'r lL 1 . 6'1 

m: 
To: 
Vin: 

Subj : 

• Co:=- .dlr.g Officer, Marine ~scn-·.tlz. ~l.O&dron 5 
pocr..aN!or , :lav 1 Aviation Safe.ty Cer.t.er 
co:: .. n~n& Off!.ce r, Kar!.I.e Hellcopter Trainin8 Croup JO 
~ocrJL~~!ns G-.n~ral , Jd ~nrin• Aircraft Wing 
ICoar.u.ding Cen ml, Fleet Jl..ar i.ne Force, Paci"ric 
Co:::~An1c r, Naval •• 1r f orces, U. S. ~1c fleet 

~ircrart kccident , case or First Lieutenant William ! . 
GREEJa..EESE li.lo¥.C .K 

1. Fornrded, concur:-in& in the c c lwsions and recoaaend&tione with 
the following comments: 

" · The sq~o;aJron r-.ain ,.Mnce depart.t:~ent. has taken :steps/ to re-
e::j hasi% 

1 
for all pe~:.nnel , the correct maintenance pro~dures f or 

critical a r ens of the aircr,ft . An aggressive and continui.ng progrua 
or training and quality cont r ol is presently being prosecuted. · 

c . The precipitating cause or this accident ia conjecture, bated 
on eS..cated gueasas . There -• an obvious "!ailure" or indication 
ot a !allure, hence t he MaJda7 c&ll. However, the lack or anr surrtvon 
or witnesses 1hould not i.ndieate or imp~ that the pUot erred . It · 
lll.lat resin unknown ""t.her there 1 M.1 fault.. or N&l. failure ~ 
'f'Olwd. 

JS 

• 
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.................. ---
Dell 11111..,_ ta.-r t.etaieal a.port. lo ~ dtd ,.167 
(Sft .. &J) 
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'. 6 daJ ~·Jl extAn.ian 1rantAd bJ ~Vt.Da'AC 
2722C!niJ'RI>7 NOI'AJ. 

2 . 10 dDJ Addlt.ion&l :~ extens ion crantA<l b7 
COIL.V.JWI.C ,0,749ZM.\T67 IIOP;~ 

... h ..... ., ............................ . .. _. 
Avi.anlc.O 
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14 Ap;r11 1967 durir.e ~he h1 rd p. 5o t'f fa 

•4 ) n ight ch~cl< 1r. UH-:~ 'Bul'o 15"437 M ex 
:tbero re ah rd : l.icl.:• nnr: :. GP. ·il.EESE, 1: t :--•etor 

l. outena.r.t }olJHC"~ !;, tr8."1S!.t._on pilot. bel1\& cnucKed; 
so rwr prepaTl.ng f or UH-1E ni~t r.e~:-- c• ~=- ut'!.~s; 
creft chief . No ot.hor air\': r !t re invol d 1 n tl 

'\ 

• A~ ':?· U UV- 13 t.!epar~d Pt . Vic ntd Coast Guard St at1.on on 11c ~ic:s 
phnG or the c ei< !'lig•. t . .. ni t plM s tiled ai rno a!. l U2U wit.h 
tong B ach Appr ch Cor.trr;. VFR fT~CC Pt . Vic n e direct El '!'oro di rect 
CL'=P. P~1 t <ln . E3ti..::".lt cc.l ~imle onroute WB5 1.5 hours, with twon ours 
r 1 on boar-j. The gendral ather (El Toro) at this tioe ~ '21 
broken, tO ciles vis1b li•y . 

J, t. 1 2::! li'l-13 cor. due cd por.si tion report. to Lon& Beach • pproa ch 
C~nt. :"Ol ..... :1 in the vicinity o! Huntington Beach. This 1s Ule 1.\e 
•:no1o.-:1 :.wo w:,y c nt ct -.d th the aircraft. (See E.ncl 2) 

. . 
,,t, 12!.5U UV-t) (LieuteM.nt ~) broadcast the followin& on )1.0. 2 

D a cyclos (N vy Primary): "M.1yda71 Mayday, MAyda7. Unitorm Victor 
~ Thrco (ur~oy) . One f ou r milos s~uth (end ot tranamission)" . 

' n xtcnsi.ve cilitary and cirl.Ha.n air and sea eearch ended on· 
i6 ;.pril with the discovery or tho crash :site ot UV- 1) in the Santa ""-
M tains. on the 0680 radial 10 NM !rom El Toro Tae&n. The wreck& a w:ls 
at t.ho JJ.OO toot level on the steep south slope ot Sar.ti.ago Pt'ak ( 96 
teet) in extremel1 ~d terrain. 4ll tour crow aom.ra had b~an fh t.alJy 
~'ljl.red in the cmeh and were still in the vreckaso . 

:Zo known witnesses obserftd the i.!:lpact or tho t lil'h ct the ai ~-
cra!t i!zmediatel,y preceding 1 t • 

• 

S:: - l .L li. .N I .!C ":P.ZD IN .. : 

. 
' .. 

TH CJ U.'.V • iST 37 50. f; 
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• • • 
PART Ill u.\f'.AC£ THE AlRORAF'f 

l imp c 1 vi t h h r.s :1 ng 
f orward ~r e ticn 2~0 (mid :.ail be. 

Th ~Uc , 

we 1 f ban 

Th 

vhi e blad s ruck a lancing bii'IW • th 1? 
r th r f t ~I c 1a1· ~ nding up. Bo h b111~ r t r 

rd h 12 • ' cl~ck posi• i~n , ~ncin up 17 and J) t 

ehir. butbl ruck h gro,lnd , c usirjg h cocKpit/c bin · 
o "h r a st. ien '80 on • h l ,-:wc;r fus 1 r , v r ic lly u p j 

«:ttbin d f\GT fr , 1 o e • t.1on 123 and pw r d thrt"J\.i,. .. tht: ovt r~· ':1 . 
Th s.... r d c~bin/,.oekpi• e,c t ion t1en s r d o tslido v nt-
ually nd.n up 16 feet f r htr d . slope . 

3 f' 1 cloc h 

L. 1b ri h t n~ h:f sda5 i:cpact ci and burl d t.h-.:r..se1 \:c5 27 and 
25 ~uch :J , r pee i v ·"' , on h ~din ot 175•• 

• Tht whitv blad imp~ct d (s cond t1 ) solidly 
positHin , d pot~it n it.s tip w 1ght. vlthin 6 inch s of 
:wcl --t . 

~. Aa &!t.c.: r tuaelac and tail boc. e ~ver tho t.op, 
bo t Mghr of the t\lselace Min ~tudinal 1Nppert beau (b 11) 
1~ ~et~ he&dinc 16S• and vere burlOd 2L.5 inches (r1£ht sld ) 27 
tnch t.:S ( 1 ft. a1 ) - - ancl• ef ?eo te t.he aU,pc. I 

7. Tt\e •1D traaalaalm Mel r ot« he d s •17 r i r ped free , 

\ 

rotst :d f orward IDd d~ tawarc1 t.he cabin and ev pt throuch th cockPit. , 
C&ri"Jinc llltb S\ part ol tM owerhNd e1rw1t breu\;r pan 1, ccn r. 
pcdeatal, SD•~t .-..1 •d traum••im houetnc, md buried t.h 

rc: n t.o teet 1Dto \be P"CIIIDCI• !be traualalion and rotor h d 
u~catbly Qlt.Uiat.._ ._ to nat Gatboard ot the e bin aec tan, vi th t 
M t t !ld at U.. ~ e•cle* peelt.lca. !ht White ~bd r -i.Ded re1at1•e1J 
intact , , i11 at.t.aobed t.e t.be .....- beld . 

SPEIAL JWI)IJIO ~IRED D &ocatDAICI WITH OPIIAVDST J7SO. SIRlES • 



• \ • 
• 'itw onD.no .,TOd forward And r1cbt, 111p4ct1na the ~th .aunt 

e apport bom:1 as 1t c cpult d owr th .a1n tuaul.Ato &r4 ca.o to r oa t 
bol • tho traMIIds ... ion c.nd to thO right of tbo cockp1 aecU on. 

9. IW-ing t h i• DO<J!cnco uJ tc.il boom ehor:u-oo c t. etct1on 2~· CLnd 
en o r t.~ t of h .. i'o~d tusolai" t o.il first. the CKP gor!l"box 
r 1 , od !r ' u.d both t 1 ~otor bledoa struck tho vcrticlU. fi n , tho 
fir t etrik.:lnG t he vo tic£U fin dri aha!'t cowr a cltulcin bl and 
• o :Jccond strikir. solidlY , !lhor.rinc tho 5th section o! thv dri v ehA!'t . 
t h 90 ° £oe.rbox c.nd t o.il tor hub and bl.!-.dc ....sso&bly ca.mr.. t o r~ in 
th vicinit7 of tho initial r.oso ~ct. ~int ; tho t 1 boo~ er~ t o 
r ost <et t hu 1 o ' clock position ot bo cockpit section, oriun ud th.il 
!i':'~t r!o•.m alo c.rd cr_ts1do t ho r .... sul. t1 firo. 

10 . Burninc t'.Jol rroc tho rupt\lr\.d f'Uol colla onvclopod tho contar or 
tho wrockq , incl•.Jding the cockrit o.nd c ebi.n s uction, \lith intonao firo. 

11 . The wrccko.gu dis.p-.'re1on in tho i r diato cr:1sh ait vo. llcltod 
to LO f oot longitudinully troa t h ekid imp~ct points , 155° dawn alopo 
to t h hydraulic aodulv f~~d bclov tbo cockpit s cti on . LGtcrclly th 
~in wrockaao :u-04 c.surod )1 f oowt at 1 t a widoet p<>in • 

The 
f ollow a 

xtorno.l ccmdition of th c Qiinc n t tho crtulb s oooo \Ia!'! CD . 
• • 'i'bo ongino c to r ... , t in c..~ upricht ar.d crosuviao ntt1 t , 

sllghtl1 t o tho right or ,.cntor ot the mn.1n crcsl-/dot::rie aroa. It vc.:s 
cl.ooot vholly int .ct oxcopt for 1 ponts ot the co::~proasor inlot bousina 
:-.nd roduction socr c ::.so brokon AV41 betvoun tho 4 e.nd 6 o ' clock ~ it1ons 
(look11'\f; f orvnrd) . Thoro vee no n.i.rt'raao atruct~ oncloeuro reilrdnina • 
.:..U orit;ino c.nd trc.nsa1aa1on oovllnc Md beon either t hrown clear or 
burned r.vcy. 

'> Tho ozbauat tail pipe ~,.. ae&bly bod b()en f or cibly \li"Oncbed 11VO:J f'roa 
ita chulplnc to tho o xbruat di.ttuaer. It va.a detorWd to nn cl.moet 
n..cttonod condition, e1ppcrontl1 w a anero blow. 

TbO aeoODd •taee turbino uae.bl.J, wu intact ~d vith oo ap~nt 
daqo otba' \baD f'looa. the poat-crAab n.ro. It cou..ld be rot.ated ec.ai}J
by be.nll to a llldtocl ~ trawl, aDd then vitb a ho4YJ ctrar, 
indicatlal an 1~ 1Dt.ert.reDCe ~ twblne na.t. lota.tioc ot tbe 
2nd ·~ turbiM tlboel aaao..ct HRJ.tut DOra1 ro\at$cm ot the ~r out
put •~Matt. Tbi• 0~ \be lJi\ep'i\J ot tt. ·~ powr traiia. 

TliD Mnloa ..-.pU"' ot tilt ,.._. oatput ab&l\ w.a bent a taw deC" • 
at it• bue. hftl.a ot U. \niDIIIIIIUaloa driw abatt wre aUll atta.cbecl 
to tbD ...,,. 1M tM -.J• perU• .....-rM to ba.o be6A torwiMO.llJ 

( 

IIPICLI. ••mlm -.mD 11 ...aoo~• n ma an..r oot 
6 

l. 
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• • • 
br k n v~ . Tt:c reo:".li r of • ~ short shat s f ound i n tbo 

uro•i o , do~o : ... . 

An 1r .,:;.Oction or tho en" inc b l ot :.%"0'\ is loaed scv r c fir 
v nee r.rtd ho•.vy ir.le t. 1 c v no d'f,..#.c . All 1nl l t ui V'l:'ae!l wur 

n , ~dly bent n~d t~rn nt h 1r,-alli~ o!P.· 3 . 

All throe un i r.o unt s r~ •. r e cur lv tn h~d tho cnair:o . 
• • on"' in1l rounting ruct.ur 1 Sl_.t por tis w r..: rn 1 oso or burnt ~wy fro::. 

th c r, 1r. d~ k ct. ha t cl-i.::le point . T 3 ol port..1.Dn of Clo droop 
ctl!Il .. :J.s t tn. t. • 1 ooun 1ng br l'\ckot h.!!t1 b en! burnt nv y ¥. thfl tiro . 
Tho f rtion of tlm line :1ctu:1 r r od tud orr. g r::r ..,.,e ·atill 
o tt cr.od th a vcrGpc 4 gov r nor contr,l lev r but· th t.l· ctrtcnl con-
trol box o f ttc ect \L.'J r wc s burnt nw .. ,y . The I')'Vorspocd t'O~vrnor contro l 
1 v r ~ .s ellghtly h~r.t • 

Tho thro t tle link~gc '11:14 fir t...ly attached ~o thc . fuol control o.nd tho 
p~Jcr lcv~r was in t ho n ~ly v ido pon poait14n nd v s aiozed i n t hi s 
cond1 ti on . ~st of tho fuol cc-ntrol wes int.ac Md not bndl y burnt . 
The ovcr apc d gov~rnor vns totally intact vith no apparent d~ • 

Th ovorapcud gcvor n· r U.choCL tur drivo g !\rbox vao doatroyod b7 
fi r e . A rev o f tho anrs v .._r o netic d in th ira debr is . 

' All oil ftnd tu 1 l 1noa vor o in place 4nd ntoct, ~~thpuch badly 
burrt . 

Thorv v a on~ daop u~,t i n th~ coebustor housing bet n t he 10 and 
11 o 1 cl ock pos itions . n. r ~. vns l\lso n burnt p.nd cruahod- i n por tion 
tho t op ot t.hc cocprossor inle t housing n r tho nnt1- 1eiqr , hot air 
tr ~nsror t\lbo plug . . . I 
2 . CQ?11JNICAILM:10Y~C l.1JO CC.WOliEf!TSCRLt(J[ to oncl {6» 

'nxl Co~~Sc.v co::ponont a loc~. t6d in the s~l:u-bor.rd-o..ft avi onics coo... 
p..vtmnt , IFF (:U'I/ .A.PX- 6) , SIF (Aif/,\PA-89) .nnd HF coupler (ClJ-351)1 vere 
dcoliabed o.nd bur:lt . Pracz=aenta ...00 aub-c.as l1oa of th eo unit s w6J"e 
f ound ·i'}. the nort.bvost -qUildr.sn t ot tho intenact t iro ar a . The H1 radio 
:s (JJVlRC-94) V!' a not 1natall8d in the 'lir~d!t. 

The J! : (AN/ARC-44) and Lov h oquency /JlF (I...N/ARN-59) r adi o ae ta and 
thtiir aaaoci tlted OO!:!p)nenta, l occ.ted in h. sW bo:lr'd- noM coope.rtment, 
vera alae demllahed and ' burnt. Pl-~nta of 1t.heae units vere round 1D 
the centor- lett aoct l on ot t.be l.ntenac tire u ea(lookinc upelope). 

n. t11J' (ln/ARC-S2) and I .cAlf (AN/AU-52 V)) r adio •ta, locatod ln 
the port,. AOH e~t, wre Mftl'el,- ct.a;ed and pu-t1al.l7 burnt • . 
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.. nte of :.-.ionic~ control units w re r ound dhtributod t.hroucb
.c, hov vor the bulk or t,h(,s units t!J\C a ll "inatruDEtnta 
1 \Ulnti ty indica tor vcr u f ound in the aouth-c r.t.JW 

intun&U !'ire .. r c . The ruul quantity indicator 8 f ound 
on st cdt;o of tt.~.- :-.:.a in iopnct crcter. 

J . ~INt/'rn ~~ISSIO!VFL~GHT I :sm trrs 

Exha~~t Gc8 ~ra uro 
~inc Oil Tor.pcrat r o 
Engin · Oil Pross u-o 
Gn.a Pr~ecr Tnctor.:c tor 
Trnnamission Oil Tuopor urc 
Tr~nS!Jission 011 I r ossur o 
Tor quo fTc~sur 
~ TD.ct.ooc tur 
Fuel ~r.tlty 
JIUcl Pr".;suro 
M.r Speed (2 ) 
AltL-.. t .. r (2) 
Vorti~~l Spcod (2) 
~~ ~1de Air T,~puraturo 
Att itude , Pilot 
Att i t udu , Co- p1lyt 
Tur n · nd Br. nk (2) 
8 nrine/distor.co/honding 

t ~cpat>.; 

Course Oevi~ti,n 
AC end DC Vol• 
DC Lo~tcr 
Cl ock 

Suvure 
Sovcr o 
Suv 0 
Sovt:ro 
SevCil"c • 
Sovoro 
Sc;voro 
~ovoro 

Sovor 
Scv e 
Sovor c 
Sc.vero 
Sovere; ono aot roco•~rcd 
Sov¥-re 
Severe , pnrt1all1 r ecover 
Svvcro 
Severo 
Scvorc. 
tio r ucovor od 
S vor e 
SuTOr e 
Not rucovorcd 
Not r ocovered 

4 . Copponapt piR' a Encl ( ?) lists th history ot tho cot1ponenta that 
v.t.r~ stnt to IJWJotAC t Dif\ under NAVAIRSYSC~EP PAC control nld>er 
21.09-6'7. The ~inc 5/M LE 09582 vas r eceived D.t Corpus Cbriat1 on 
2) ;.pril ~"Wi tho I"CCC."' i nd r or tho coz::pooents liau.d belov were r ocoivOd 
on 28 AJ11'1l. 

a . Rotor ~ (intect ) v1 th blt\de atube ttacMd; etabillser. 
bnrs (2~; cast vitb avuh plr.te, aciasor• a.n4 elene c.saecb~ 

I 

C1. Tail I'Otor 9fP par boz v1t.b bub ana blade asaod>l7; both 1 
r otor bladNJ UO ~ bema 12 &Dd " a.atioDa ot drin abatta contro 
ohdD; cfoAtrol cable (piece). 

cl. ~· ~ (1); IQdnNllc JU:1Pe (2); and aeno control 
toda ()). ; 
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{j.!l'\ I~ Oro the VO COl poncnts IU'G l'lttacbed t18 DnC10SurGI 

( • ..u; h ( • ). :. " 11 Helicopter Co~r.y !ocr.r11cal Roport colll")()nt~ on 
t.:., ra ' s, IC'n tnil r o r cocpor. nt tost1nc at tho factory and on wroek

o c.:· 1 ve! a CA.":JP Pc!ldl t.on h '\ttr~chod as c:nc1oeuro ( 9 ) • 

il.~ Na.v ! :."'ict•o:: Sn!oty Sc ol , ~vn1 PQatgrcdun Scboo1 , 
~~n roy, Cnl1rornia hns initintcd a r cet ror nll wrockag ~ts 
bu USt.,;d for trn1nt1l purposes . 

) 

• 

• 

• 

I 
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1 . tpsM3 ml yaict,ory:p 

Tho t cllCNing pooslo rordorcd tAchnical a es1at8nce duriDC the i.Dws-
tigntiona 

~ • Fli • mortua , Contrector RepNacntettve , ~na Div1 on, VCO 
l- r . G or~ &:ru., uvinUon 6atot7 Spec1albt , tti'Bl.'R 
~.:- . oort E:- ... r, Sen1or Motallurrtat, Bell Helicop~r CQIII)eJV 
Mr. Robort Projoct lncl-ar, Ball Holicopter Cnapa~ 

I~nJV'Mf>'"lt l "'tt.mtor, N val Avi ion Sate y Cer.ter 
Mr. sque , Contractor Reproaontet1w , dell Holicop r C~ 
Mr. Don Sw:.rtwout, M&..t.allvgbt, Boll Halieopter Cq11p1ey 
Mr. Joo Ty:lor, Contractor Roproeontat1w, Boll Holicopter C~ 

1'bo aonior 11011bor or tho A.;..R Board roqu stod aseignt:aDnt of 11 school 
trn~ th bocrd. CO, ti1"TG-)O sub:soquentlJ aaaiPd 
Major m~, .r.so, IMfl'- )02. 

1.ll DIR's roquc3t.Gd wore proeoseod bJ a.;J>Hi.C , Corpus Christ 
poDDnta that ro aent c:re liatod at tho end of eoction VI . Lt. 
tho :W.R Board acce~~~p..'Uliod tho onctne to Corpaa Chriet1 and 
:JW)~C throulb c~ot1oo ot all DIR' s oxcept tho ovorapeod COYC 
fl1wight t•.nr.l.l7a1a. Tbo DlR'a aro nttccbod ns oncloiNI'Oa ( ) thr1W.Jirtl ( Q) . 

D • Boll llpl1gpptpr Tpota 

Bell caDINCted eort41n a tic end dJIWidc teatinc ot tall rotor cc;a.; 
poaoot.a P.t tho baud's roquost. Toat results aro ftppordod u oncl { •9) . 

E. "ntp ptatmrlUpe hemmteiP4 

1. 1eok ot pod ci"Uh aite acoe .. ibili t:t/ athDr. Poraonnal wre 
11tta4 b/aat - bolo botat aDd vnabp vu brrouCbt out aa balo axtemal 
..,..... •• A 'Jd' ..,.. ~ t.ot bolGv tbo erub olto wu tbo pr1aoiJ7 
ptcklqt/4Joop poi~~\. ( ). Adwr. wat.Mr 4alqad OOI!Ipl8t1aa ot 
ona1a .u. s-upu. vn.-. ...,al •tU 2l ~. 

la. !boN Wft DD ..... v1t.a .. l to the cruh 01' tba rulbt ot \M 
a1.rOmf\ I 't•tc~ pt211ft. lte · 

Je !'t. tMalap lalwd t/6 ltatlCID 25() (lll4 tail bOaa) WU ~t 
eaUn~ ... I 11r ftN, twedt. U1 ~UOL ltaGb ot ttia 
•tal Sa tlllb MU• .. Nil 111 to~ (aaa~a (J) aDd (4)). 



P. Tbp lp;moHpttm 

Tba accldo t. 1meat.1pt1ae o- DMd GD 1'7 AprU 196'7 vltla U. AU 
~ procCK:i . l'lg to t.ha craah a1te t:., CB-.46 bllloopter t'Pail llltr-)(8. 
Acc:C':If.aQ"!l'~ t!lO beard to the CI'&M dt.e WN Jlr. Joe 'f71ar, VM0.-5 C~ 
tt~t..:r.CI:- ~~~:"Oso::tati..-o tor !ell HOUo~!J Mr. hulk A.rl»aul, ftiD-5 
Con~rac"w?r Repros r.t athe tor~. Mr. J. L. latbertoll, Me41o&l 
;lnvo~t!.,Batcr tor the O.~ Coant.r CorcDir1 s otr1oe. A.1JoborDe pbot.o
gnl.f.'~~ "~ !"8 taken oa arr1ru, atter vbicb all prao~mal "-aceaded ~ 
ba,licopter hoist to tho rock al14e. lo pards bid be• po.ted at U. 
vrecb.ce becau. of ita ezt.ro. 1D&coeadbU1tj. Tba vreokap pattem 
wu Masuriid UJd plotted (eDCl 6 ) aDd pbo~pb.a wn taken. n. tlJ.&bt 
aurpon and ~ c1YillaD .-d1cal 1.Dftat1ptor ,...,.,..S U. bo41• ~all 
tour crev -.ban trc. tbl vreckap tor pickup bJ ballcopt.r. 1'be bocliea 
woro eont to Blowr Brotban Moi'tU&rJ, Santa Ana tor aut.opq bT tbe 0rw.nce 
Count7 Coroner'• Ofttce. 

'1'be craab a1 te 11 located at t.be IJ.OO toot laftl on tba aouth ~ 
ot Se.ntiaco Peak ( 5696 teet tliL) Vhich 1• tbe hip at. peak 1D U. ana. 
(ar.el 20 ). Tbe peAk ia 41netl.J aboft tbe craab a1te but l..1m ot ·~ 
1a blocbd bJ tba a1l1 t&J7 cnet. Tb8 bleb r1.d.p l.1m eztea4a ~at 
traa u. peak vi tb ..-roue -.n O&JVCU ae•n.l.l7 ori..W D01"tb-eout..l 
ti'Oa the rldce 11D8. A )~),0 alope uiata t~ tba t Uate 
crash area vitb tba erub aU.e iteelt ~at )20. ~17 deDN, 
et;m~ t.ree-tn- wptatiOD, .-n.l.17 rraa three to ten tHt b1cb, poaw 
throughout tba ana, aD4 cnat}7 b1Dden Dt at otbar tMa tbe 
~late cruh alta. 

' Initial rieual lnapeotiOD ~ tba vn...- 8bowll4 it to be ftJt l ca-
{)let 1D diatr1but1aa, but vitb ezteu1ft t1n de•.. W~lowna ll aDS 
(4)) . Mljoz: s ec tionS ot U. aircrd't rMcUl7 Jdalltit1.able wn thl • 1 
t.bl miD rotor qatoa vi tb te bl..t. att.cbad, tbe tail rotor 9(/J 
par boa, bub alld blade a•• a larp -.ctiGD ot tM t.a1l boca aDS 
vertical nn. n. f'UM).qe t ot atat1aa 250, tmlncUDI ta. ooek-
pi t aad CAbin, uu U.Oet total.l.T b7 tire. ill extreai tt. • 
ot tbl aircratt wn toua! 1D U. t. bipaot a.roa, 1.Dclud1~ botll 
m1n rotor blade tipe, tbl atab111H ban, oh1Jl bubble (trapaated ._ · · 
t-~-.4), r1&bt U.S lett aJWSa, rlpt lett ~oct elefttore, taU 
e4d41 Wl rotor blade• &lid thit PM an ana . 'the ocl.7 aiHable piece• ot 
vreoltap tOUIId outeide tbl s..d1at. ct. area ware put.a ot tba reel 
llflin rotor blade , tCNIId ftrioaa}7 100 250 teet 4CND elope troll U. 

. a1n ~t polDt (~ (6)). 
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.. 
lt t.bD Loe.nS ' • lnaUOD Se.tet7 Ceater ual~ an 

Ulftattpt.or, Cdr to toM aec14eat. . He VOI'bd vU .. tba 
board 20.27 1prU OD U. DIR1a 28 l ptil • 4 *ft• • 
NqUODtod and echod the aulltuoe ot Mr. a.orp ~. IIU'' ', 1Jl 
toll '" the DlR' s tllJ"oQcb iJU.DMJJ: . I' 

F. ~ H licopt.Pr Co~rc.tion pl'oYS4e4 Hr. DOD Svutvout to wo~wlth 
lJ1t l J" c nu1 t-or . !l- rt t.&-.ura aDd Mr. Robairt. ar., .. to work "'th the boo.J"d 
on c.kr. a on• l7 u a t Cui> PoDd.lotc:e {~5 Ma7) . Mr. J 1a Le Voap, 
roaid011t Bell Contractor &proaontaa w atl W llwth Ialand , .:lao ualatod 
during th1 s 1'1 c:d • 

Tho ~R Board, with tho u alataDco of H&Mi-30 aDd Iliff-)<», reoOftred 
all vrockap pnrts not ro4uced to •lac am transported t.baa to c..., ra~ 
dletoft. ~ Tho vreolmge plooea woro ~ on the Mncar deck 1Jl U.l.r 
rel.Atho pos1t1ona 1n tbo alrcratt. a ll J*rt• ro obeCbd tor e'fideDCo 
ot poNlbl.e alrbome talluro, pro-illpact tbe , ccapxwnt/~t.ea MlJ'Une
tlOil or control j tuzdQl . It vna noted that one bolt waa ld.Ninl f1ia the 
taU rotor 01"0Nhea4Gid alidor aaae~ (oDCl {;t'1 ))J the 9fP pu ~- . 
v1th t.c.U r otor ta1b and blade aa8811bl7 vna w~tlJ •at to A....U.C, 
t or D IR. Tho vrccka,. waa c(laplotelJ laid out c MOCIIiS U. tor 1DN.U
snt1on bJ Mr. lgon and Mr. MJW aDd N-W~tiOD b7 the baud. <Ali 
DIR OOtlpCD.""'lta bnd r..l.J"oad7 beoD Mlit to .uw:>MlC). lo poedble oaue tu-
tor vna C!iaoO'V'Ored. IntormtioD waa ~~. bowwr, tba~ aada 1ft 
icpaot tmA]Jda . Tbo BHC 1Jl..oatipt1ft ~la la reponecS in ( 1'1 ). 

1. Tbo tllpt Wl!l8 tba tb1zd pbaM ot • properq ao~ulod, c roeS 
aDd briotGd Pilot Qunlitted ill Model (JIQM) obeck (ancl ( 2~ )) . Lt. GreeD-
lGeM WU cloalpe.ted ~/Pllot 1Jl C. _,J U ~OD WIU u-
algDDd aa Tnmait.iOD Pilot beiiJI obeoiDidJ Op1 KillaM vaa tba aaalPd 
CI"'v ChietJ Capt Pl• vu a pUot obMnor pre~ tor OB-1E i.Mtructor 
duties aDd~ been wrbal.l7 aulci*S to tba ntpt bJ UM ~ 0per
nt1ou otr1MI'e 

2. Lt. Gnaleo•-.. u at.re.~ wll cpll1tW bel1o0pter ~lot 
vitll ~~Malo._...., Sw=l•"'ll 1,CR4 baan in U. tll-11. A t1w ~r 

• 1Ufb"!.J7 ia ctteaW u eDGl (Z3 ). Prca 1 J~ - 14 AJril ba t'lft 
2<11.7 boan, o1 tlldala ,, Vt)l'() wtr1ac11" ts.& (5 actual) :Ad 2.4 "'4r~ "nitht 
t!aD. DariJII tM wek JISSIC''II ta.s MOU.t ba M4 fiow 11,1 boan, 
SDDlwl"ll ).6 .._. ca tillS dq ol tM aooJMat.. 

-....r --.1 f1Stllt ..au .. 14. GruftJ•• .. a ...., ~ 
pried ~ ...... a- ... u. ........... ..,.. for 
Ida da..JIOMG to nne' CIIOI ,._, .. t .... Ita . .. a d II' 'II _.,.._,.. 
tor .... Pl .... k FlU. Jl:l* to tile Uldt. ot ta.1r •psNUU.• 1ld 
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• y ry r~ir in hia tl1 ht analys i s ~od •yllabus vr1 

~lod Wi h his nnt.w'el nying ab1l1 y e.nd DOticUloua 8 nt1on 
det.a1.. do hie ono t .o rr.>s r spoe !! l:nst.T".lc crs 1n. 

COping vith~ususu~l tU.d d ~1fl6. tHght s1tuat1ot s , t vevcr, d1 
DOt coco aa Msily hL... . i?Y his ovn dbisdor. he h d leas than 
~vcrngo ooc~ic•l apt1tu 1 v 1ch aoccVh~t ~red tis a~lya 1s or 
1rcr' t r~ltunc i ons . Tt.ia ss as nt is r n out by aato~ 

41a'3'-laaod em J11F 28. .. ~ • 

) . Lt . Puncheon v~s deal n~ v•l ~v1 tor 26 Oct 19( • 
to~~ flight~~ is t ~chc~ na encl ~~)) . Ho had 172. ? h l o .ours 
vith 97 . 2 hours in th UH- lE. Pro::. 1 Jtm'U~i' lJ. Apri .. t.t. flov 97. 2, 
h s ~ r which 9 . 2 v a lnstr~~nt t ~oc (0.2 r.c u~l) ~~ 17 . ~ v~s n. ht 
t1:::a.:. W.r1ng tho Ok preco:.Ur.g t ht ecci ent ho h., f1ovn ? . f. h s , 
1n ... ludlng J . 6 h s on th o;; c. f tho n.cellent. L . Funche _ ~. vc.e bov 
"V r~e ir, the "stick '".:n1 t.'hro tl " spoc S of flyi ioli h A lot Of 

n:l ur l c.b1l1 ty, btl t aq ndron 1nstn.:c r s d d d .. b. c n vl'mt f or 
tis cr~onic ov rcOL!11 r.~v . 

I. . Cor por al Mll.L:Jli: hr.d beet f lying in tt UH- l.E for t ol4r cor.t ns: 
15- :.31 Drocor.bor s !1 non- cr v r o· er gur.nc r, 1-15 J(lnu!lry nn 1· -28 
Fobru .. r y s er e; . :- r undor tr 1nirool , .nd 16 ~c!<-1.L r-r-11' • rs dt': 
i . t._ ' ruv ct.ief. He van considur d an average cr chier and 

S. C"ptn1r. PLUM h.,.d joine-d tho aqunc!Ton • riv d'\Yts pri r t O 
"'Cci ent, h:!v1n jus r oturr.u3 f r o:::1 'Jtc t n.'U:i. Ho flov his bs 

c • t r. i :ssion ir. V1ctn~ i n · ... n-lt on 20 Mr!r ch 1967 nd joint-d '/" l-5 
on 10 ~U 1967. On 12 April h.c:: rlcv 4 1.? hour tlight e.nd on 3 
l.pril a ) . 5 hour tl11ht, tJ th with the aqundron opcr tiona offie r, 
t~ f~1liar1so h1caelt v!th the squ~on's atcr~·~.i&~t1~n r~q~ ~~nts. 
On lJ. J.pril he !lev l . J hours tr. pr ctico h ... pr ocodur..,a, thc.n • ~nod 

P M chock to obaur.e ch ck procedures. 

6 . YMO..~ • n:.e.lly ssigna M tnatruc r od air cr a ft r r ..:1-
iplo sortioe t r the ~cco=pliahncnt or a P~ heck. Th ch ck pilot 

1 ·.s f ull 1scr et1on a t o the conduct or t ae flights v1 thin the 
i:tcllnca e stablished ill tho N.\TOPS Fligh Manud ca suppl nt by 

'ldren tnatmctlnna . The non- ct1cn.l ~t ot the flight eve.1ua l on 
c p f or the i.na~ cMc:k) 1a nOM:Iflll7 giwn in the Cc::p 

P r n nrea. 1D 1na~t check i s no rtgukld it the rcmd tion 
pU t ... ealftd a •s:.TISPACTCMY• at t he con lua1on or t he i.!lat.r\.IDOnt 
ayllabua chock nicbt. (Lt P\mcbeon cUd) . h Yel' the inatrur.alt tl1Cht 
pbo.M U ~ 1Dcluct.d 011 rrert PQH c k t o better • •nluate toM 
OYW~ 1 perto~ f4 the tl"aMition pUo • Thb tlich uaual.l7 
terainaiel at. otber t.bu beD n.ld. Tbe w s t t gel t llaht naluatio 
awe .... Wt.utl .. ud ._... .. t..n.aa b7 lhcl\ad1,. both a pre-
._.letecl alnloa ud a alaalca ualped 1D t.ba ail' bJ "crOUDd at n• 
(the lAetrut.ar). loU. t.act.loal alaaiou DO~ .-.quir• locat~ 
P'ouact toalt.tou.uallal _, OOCI'd!Datea..,.S ;u1ns contined ar•• hn41nca, 
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aually ,at hi gher l <."Y lor.:s . • 

7 . Lt r eenloea had beer. flying continually t ro Cez::p Pendleton 
i nc 2 July 1964. Ho s extrcool y t Uiar vith the l ocal r111 nc area 

:nd 01. pr viovn ch ck n ighh s known to uee land1nc a1 tcs in the 
Sunt n Ana tbuntainfl northeast ot !l Tor e (controlled iby W.:1.F Sulta ina) • 

. a t l enet r c nt c~ck tltgbt h ueed a lirnUrl£ s1 ~ e.dj aceat to 
Ul . 1cr w vo U1 ion top &mtinco f f. • Pn that r l1 ht t.ia approach 
\t 5 gener a l ly .. t crly, paralleling tho high r i 0 lin to th• nor th or 
his !lith path. • 

~A.ot CFNAV Forn )7' . 2 tJellov &ht. t) vo o ign9d f f by ~1 
~ crev ct'..io t t or tho firs t phase ot ehoeic. He 
pro-tl igh d tho a1rer n..tt. by pr -flight card• Cllld s trapped i n 1500 
pou•ldo CQt \rc ight • (cr.el (24 )) . L1citationa oo t r r renee ·cud . 
at.ta hdd t he ycllov ahuet vor o : •No HF (ARC 94 vod) • and "511£ht 
lcc.k on e n :r ft t«; (par s on or d r ) . • 

9 . Lt Pw.eh on eigJ:cd orr th ace ptdnce portion of p4rt J. . or :tho 
~ll· v alioc t o c rtifyit bo hed inspoc d "ALL" previ ous diecr opnncy 
sho •:! . rio cor -.etcJ the pilot pr - rlight and atrc.pped in prior Lt 
Cir r.l ueMa arriv.i!'-£ !\t tho t l ( ht lin ( .el ( ) ) • 

1: . UV- 1) ll\unchcd fro; Ca!! Pondloton t 0735 and oporau·J 
loc 1.ly i r. s vorol :!Teas i n a ct-.ock of no:-.::.nl procedures end eonti ed 

ea ,l.c.ndiJlll . Tho air crct• l a.ndod c t ho~ f i ld a t OC: t.S t a t \lt.i h iDe 
1 t 1.1111 rlituolod and tho vei ghta vor o r moved (encl (2.4) J. 

11 . In debriotinc t or t he fl~ht 1n tho r oedy r oo:J Lt G eeo-
laoa w~• ov~rhc r d to cocplir.ent Lt Punchoon on a good f irs t phase ot 
th choelt . He indi t.od they would t]J to Pt Vio·.nt on on inatru.Dent 
phrxa Md then fly a et1ee port ion e3at ot El Tor o a1 a third phaao. 

12 . LCpl - vc.a r eplacod by Crl ~ov chief on 
tho seeohd lAunch aineo UV- l J VftS not i n hi•-~ section . The 
J•ocul.ar erev chie f tor the aircratt., Cpl - had beon exeu.ed fro 
fl l:-•· tha t 401 to t.4ke care or ao::;o pereofta.l buainoae (encl (2~) ). 

13 . Tho pro-n1cht or the ircraft t or tho HCOnd launch presw:abl7 
v~ :Xtucted bJ Cpl Milla.ne, tho h no vit.ne .. can at et to thia. No 
ncv wllov • beet vu tilled out , but Cpl M111 ne added hiaaelt to the 

ck of Port D. Capt Pltm Joined the n1cht ae obsener at t.hia t iM 
lJld M • Mile ~ added u a orev m I MAr on t he tre nt or Pert D. 

lJ. . m ... .) departod Ceilp Pondlc:ton a t 1020 and teminated a t lll! 
t P\ V1C41lt. Cout CN.'li"CS Station ( Vber• Ct GreonlMee bad tr1en4e) 

e:nd the Cl' :at. luDch • 

• lS. Per8D ... l at Pt ftc..t do not NO&l.l e.tq •at1on ot &irc:r&lt 
clU~a bJ ..., ot ~ ta. aircraft c:nv ...,.,., • 

... 
IPICW. Umlt.G llfJJDID D &CCCIIDAtCI VlTR CFI;.v II8T 1750.6 SDIIS 
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18. ,a 12 
G.ln r ol c. tt 
( ncl (2 H. 

or 

• 

.,21 . lt 5 f llovi 
Pr.i=~) : "Mtiydny, ..,,r.ydfty, &y.'! .. ,y. ito 
On F w- r..il ca e U (end of' trans::ds ion) 

• 

n UHF Gw: d Ch!lr.nol (243 . 0 
k p.:Unt cd on .radsr . 

3. At l2Sl, Lt Col Took r , Co- ::ruU • 5 was not:l!fiod 
by Cclp r nJl uton tove.r or \he ~day tr azsion whil be 9 air.bor no 

.r El T r o rrcx:. C&.,1J» P\;ndl ton . ~ aauced control i r Dorno 
eonr~. c~ r 1nat , r c cted tour ot h o il" r n squadron air cr tt 
join hi , and r~uea d ad~itioncl aas i a co fran MHTG- JO a AT 
Santli Ana (eacl (29)). 

21.. Be u.e of' the iDcospl o tranauiaaion, UV- 1.) ' s 
poa1 t i n retor.noe point. vu UDkDow, p-ea 17 i.ncr aai ng the araa tO 
be actll"cbed. S.wwal erroDeOUa •oJWitDo • repor t.a ot - crash in t.be 
•ter ott._~ leach,.... eshauatlYe Cbeckcd t . Mill 1 and 
clrlliaD ~lea ooos-ratecl 1ll tbe aJr/ March cool-din t.od by 
t.be ecn-.. u. otnaer, IIITG-)0 at JCAr ta Ana • 

IPICUL IIA-DD IICJ7DID U ~~A • CFH.'.V ! !'!'r n so.6 SIJUII . .. 



G. 

1 . 
cr di 1 

• • 

n n fl wy, tl t 1~58 q 
• .. :1rib.ili t y 10 mllo:s , tdnpcr uro. 

l • Pore n:nc1 
lJ :r: 11 r-
" .... Q ''not ., • 

ot. tior1 nto SnntiA 
this 1m hut ind!~ 

in h~ Santa Ar: 
tho r t. be r 

it 

r ccicont, s c:h uln::r: f t. co\.ld ~ 
c 4000 .foot l c \ 1 n ho v1C"inli • y of 1J 

r • f rogoing • to prilbnblc wo t r 1n t h u of tho c r oh c1 
a · 3,; 45"J \r.:. var1nllo 4000 foot broken wj th top. 5500 f eet , viai bll:l ty 

- .. . r • n 7 ell s , v1nda vo .. torly 1o-j5 kta e~.,ve th h~;t. rid lino . 
T~ cr c!. i tc itself vaB probrlb1.7 IFR v th an ~ ti::~t. tod 1/16 mi l 
>:181 bill ty !d wl nda l! gilt nd v~r i a bl J r th ocn: thc.a "t. 
?.. P!-13; OJx.rat t gM ~pa tjaiptc;oonco lnif 

-13 Vea reccivod • t hu cquadron ad a n v 1re r 
It i[lov t till o~ 216. 2 O igtrt hours t.h t:ll )0 SoJ 
(,1) 11 ta t h n1 ht tiao and •lntent;ne re rd f ) 
throut11 ho aceiclont OD l4 £prU 1967 J.fi cal ndnr DOn 

u11 1966. 
l ncloauro 

1966 



• • 
tO eicnU'ioant HDd could be iteternined from tbi L"S record. ~ 50 ~ 

cneck wna c nduct\.ICS tvo Cb.ya prior to tho ClCcident v1th DOthilc 1 "-
ur ~ n d. • t toll v'.r. o.ru nt;~ral co:l nt c ncornlnc it~ 
of~·~~~ · intcrc t 1n cl~-urc ()1) . 

1 Oc• 1 thru 14 ~ 1967s4!9. 1 Haura 

c. 

( 1) 
list d occur 
in Docotlbor chu-in 

• l 1 7 ... 14 ... pr 1967ase. ~ Hours 

Tho 1a1 , i n 
tho oUt:r 

(3) High trcaupncx Vitgretigns . ~hose normlly a~r.natc tro:. . 
n or tr.'il r otor . This occurrod onl; two iws , both tiJXJ S durlro~ 

ry • . t: cond tim the tail r otor hub vcs cluln&;od and tt.o tcil 
bal. !.nC 1'\Jhlcb corrcctod tho probl 

(4) 
c rroctod 

diecropnncio' listed woro 
O\"'rn r con r ol . 

(5) Contrgl r od hitting '' I'PB 1gYPr. 
c r .. ct d on 15 r brwlry 19ln. 

10 tilllo clbcropo.nc1 

d. • i.1l uninc:orpor:~.tod Airrn.-
chr..ngc.s JC 17, Fuod ro~d Fi.rinc 
uuproad Jtit, \ftUI GCtftt:ll7 installed on UV-13 bu had boon r omoYOd 
rr t.ber o.ircr:l:t't to tc.c111tcto squadron trainir.a. 

) . 
ton 

c.-·· ... 
... Lit ....... ., ...... D ;ooreo,.n vmt OPLYIIST , 

coq>latOd 



) 

r v r 

novod forvard c:u1 to t.he 
..,_ .... ~·c on too right r 

sp:lc1rP and ~o on 

.~~=....;..;~~Dt&....l(l.llls,.) : f\t.; V of QO~pl" II 0T oouaing h:UV S 
r \·o~ d high op.:. nnchining on tt.a tOp hnlf or th axinl co pr asor 
h UDi:ng a t • .o fourth nn fifth at~os only ( onel ( )&(2J) or 1./Jt oncl 
(10)) . Tho c ~tr1fueal oam~ aaor hous ing rcvo~od hieh arc d ~chlning 
nnd sto.t i ott.vy 11: c t r.:nr.ks . 

~e ewot: ehininG in.diel!t s t ho ino 
rn . l"'Ur.n l nc fl i~JIC t . Tbo s t1 o.ry ir:pnct r ~k:; b:lv t. in t co 
( n 1 (21.) of IJJ\ t;,."l 1 ( lO)) 1 nd1e~t1~ t.htlt dr:u:: o occurred after t h 
post 1::J '! t t iro, pr bly vh n tho ongi vaB l!i t oct or t cr c.ah 
ai y h l o . I 

W .rty..C 9 r=pynt (t)in pqt): Tbe aP.poucnco or ho c.x i r.l 
npr s r blados :md oor.tritu;·Cl GOI'JPI'OI 5 r va."ltls imico en 

osti~tod 'RPM or e.p"r oxi::.atcl.t 55-60% or N1 a~C'iJ (encl (26)&(2B) t 
/. ~ onel +-1 0)) . 

d' co!JMta This iidic"l.tea that 't.he ncine was probe.bl,y 
c: • at ni&ht tdl • ~ poworloYV on the e~ine vas rO'\l:ld in a 
m::.rl vid open poeit.i at the cra h aU.o (J)We 7) . Thb could be 
e-us ~ thb encino : vac tOrvvd cluTiJc ~ct non it the lo~ r bad 

n 1 t. t. tligbt idlo prior to kpact. 

:J! +'J',;,C C9PClut1pQI Z "- onc1011 vaa pernti.nc at the t iJ» or 
~ct. 

I 

SFICUJ. llkm Illi UJJJJIID D 1CCIW'»U vm ~JII.VDIST )7S0.6 S.IIS 
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4 - • 
. f 

a . (12)) 

lJt/.[!1 '£_c pnt l : Marks voru t ed on e tzans::-;!~ ior. cp,sv 
-input qull l noum •• ng peG . Tho narks nppot\J' to b.avo boon tl.."lde by thO \ 
co ling f i ns or. th fo~rd ond of tho drivo aha.~ (oncl (4) of IJ~ ncl 
(12)) . 

• 



• 

t oreU, 
pad. 

andd 

•• • • 

·YtLcimii~ll' '!hi~ i.ndic oa th Min rM5:::1 ion r t.ti• 'forvard 
e disin.ograted durin ir~ct. 

\ 

o!S 

tr.e !.ranm:do ion vao C:a . · d by 
froa t t po t c rash fi~ . 

·MJ~a-U.: Concur. 

e . Pylpn lp~llntipp DlR {onsl CJJ)} 

~ J,..pt (t) • Bo r. stabilizer bars fai led toward the white 
blad (enCit8f o Al"&fi enel (,;)}. Fractures of he s tabilizer oar were 

r :rul t of bend ovcrstreN (encl (9) and (10) or llR oncl (1))). 

~u=-~· ibiD i ndica s tho • tabi lizer bor failed toward the 
vh t blado vhon 1 fir~t cado contact n tho 1'- o ' cl ock poai ion dUfing 
iq;act . 

19 
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h } • 

re.sul t 

! . 

t' rowtd 

; 

that 
boxt:n 

• 

•• 

h. 

• 
~2....!:2I~lilr...mtL.::W~il&.....lJIU I Ti.i... indica ... hn t. 't. . .t1c 

the cr.IC r fY of th rotor hoad a t 
v rc t.o t.ho r o ip nut (:."ld· Ell 

t or bl ed c 
was only on th 

Dru:.ag n"' t.otl on • h pylon 

• • 

D! R (cncl (14)) 

5 

not 
ni do. 

t1on we 

vrJs c rosu/l t of 
hoo.t from tho pos t cr ::lh f!ro . 

ur . 

tho shaf wes a r o:rult or gro\4lld 
11 boon separat i on. 

evident 
ao and 9!P gear 

• 

No dicc·r o ncics r noted other tbM 

• Tbere waa no ovidenco ot rovorse loedin, 
cr i.nCicotioa or oo.preaaor s tall on tho coast side or the 111pat. 
ptn1cm co r or output bewl cear (eDCl (1) or AJ.R encl (17 )) . 



: ll: 
ot 

~ •o 

ehc.tt 
{oncl {3) 

• • 

s~or cd by ualysi ot the 

box 0'-tput 
rotor yoke 

Indications are that tt.i :; · .an,.ned cturina he 
sep&rated prior to icpact the tail r o or would 

aircraft o.nd vould not havq been at t he crash f" ite . 
The eircratt ~auld ave beer. r otating violently With a r esultant 
large wreekage dinpcr.. • There i a no e vidence ot ec U on I~ or the tail 
r otor driw shatt. turn1tg more t.hl\r. 180° atter it va" tirst d&:a d. This 
tu e,r indicates t at t o r otor 1.:as attached at i q1act ard that the 
threads !ailed during 1 act . 

DL"DS d parts were a r e ul t or ground impact 
f orce • 

Concur. 

j. TtU lgtCI' 

MW~~ .. -~~· Re1110ftl ot the bolts rroc the blade:s md 
t the shear force on the red blado bolto vaa 

indlcaUons 
• parated cllari.JW 
alrtratt <*~~iDe a 

,. 

te blade bolts ( ncl (5) or A1R encl {18)) . 

tbls indicates lUdden ctoppago O! the tail rotor . 

c.x•mnat1en ot tbe hub UMabl.J, P/H ~ 
tho Jab Md pf:nmci.cl apin.et the at.&Uc e\op, 

(6) t1 &Aft encl ( 18)) , oawsl.nc the talb aut, P/1 
..... 4 ... iD lbe t.bnaded a. 

a cllaauaMd' 1D paracrapb 1, 90° Goar Sea ma, 
occund clur1Di the ~ct ae~noe. lllid it 

tM '-11 rotcr MN14 baft HpU"ated l1'oli tbo 
.,.. .... rotaUaa ed wbnqucnt larp VHcUP d1apera10De 

2t. 

' 



• • 
bolt va ... z:.1 

led 

UH SOPN r;ts: Tho botlrd fools that , 4lthou . th ro is ood 
poosibility thnt n lo~ ot tho crotshoad nd slider ace ~bly au Vbolt 
coul~ c uao c high rrc u ncy vibrn ion vith attondnnt l oss ot G9?1 dogrtc 
or 11 rotor contro,l , here ia 1n~ufficont evidence to sup~rt ~C'e 
cdbdlusion t~t h /bolt lose wuld cnuso •1oeo ot t.ho t.cil rotor 
control srstcm• . To c contr rr, the r.cnulto of tho BHC d)'nllllic eta 
(cncl (19) ne comDCn~ ~n bclovl 1~1oa tho possibility that no 
npproclabl.e d1tt1cult7J voul.d roault !rom lo~s ot the nut/bolt. 

17 so. 6 SEalES 



• • 

• 

e. . Ncknso !\n, lypi~ . 'fhc liO:lic lo r ' n encl (19) contain, th 
r csul t s of tho 1m: ot1g:1t.i n ot vrock:lGC pcrts nt Cr.:.~ Pondlot on by r:. 
Pr joct E ·inoor end o Ho lurgis t . 

I I 
(1) ~HC Concl usions : "Tho r ooaintng pcrto (otbor than thoso 5Cnt 

t o iJWlHiiC) rovealod no t n iguc or structural breclcs tba t woru tho 
1nit1atlrig ceu&o of the .cc:icient, but !"Ovoral: pointa were ob&orvod ttmt 
my nid in tho 1nvostit;at1cn•. \Cot::~ent wcro cleo pedo en tAil rot~r 
co .. 4 nent t.Lst!" c.r.t! c~o co rod in pare.ua. o • below). · 

{2) : .. ffi Co:::r.xmtsa The two fe.c tory ror, sontat1v s had ace aa to 
tho otal vroc1cftgo oxcopt ror those cocpon.onts sent t o :JW>H;.C. Invcusti 
gaticn 'Vft :s conductoo n t. a ~ lay-out of tho po.rts concurrently Vith a 
.L~B r )-6xa.""linatior.. lh bf>;rd concurs thllt noth!Jll v..n discovered et 
CMp P"'ndl ton thnt wna c. ssiblc cause f actor in tho occident. SCtv(lral 
r .cts coooc~tod on howovar did aid in ~ct onalyais: 

(n) lndicntioJli J of r ight ak1d a Ulpoct a llight f orwrd bendin& 
of tho cyclic contr ol cowit.Or weight poata, t H't.h 1:10\lDt cruahod on t.ba 
right, sido (plua e. lowr r~t ucr-nt ot tho ongin we brckon away), the 
righ\ nountinC bolo in th~ (11"th JDOunt support is ol onptod to thu roar , mrS 
rndios 1ndicctod Ulpact at 200 r ight of the longittJdinal n.x.i e. 

(b) lndiCGtiOn:J Of two impact s b)' th+J vhi. to CAin rotor blade 
supports the board ' s iJ:llpaot anal781a. · 

be Meta11vrrta1 , (J.pndiz A to eocl (19))• This section of the 
report ooataiU re.Wta ,oJ~ ,.. nwal amlya1a ~ a K metallur(iat who 
obMne4 tbl t.IUiDMI.C D II ' • 

• 
SPIUJL BW>Jinli ~ D ACCQI)AJCE vm ~VIKSf J7S0.6 SIIUIS 
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• • • 
• Tbb parts ro ived at JJW>Kia.C wro •~ 

roue tractur.:>a and it.c:u ot eondar) 
awed OJ aJ'Od t be KCcmd:u'J IS tie Ovtr -

r grow¥! inpcet. None ot the eoz:ponent~t 
ion, or evldunce or ~ltunction ~eh cicht 

-.; ucneo•• 

t.v o • 1l tor 
n ro r , :t.hro 

static load-

(1) K Conclur i ns ( tr :c p:1rn ! . or bcs1 c rcpor ) a• I. in 
tb de 1l d teet roport ho cxnct cnvironr10n of he holicoptcr l!lOt be 
duplie"t.od,_ ern! r foro tho rc ult. or tt 0 !lt oro not n cear" ril.J · ea.-
eluei vo . H vcr, the .it.udo o f the lends applied c uso he itch 
hM c link t~ t 11 iG so ttU' norrnl lorlds th~t ! t 1D ca:a t 

d"'MCO nunt h!-w o~cu nt i..,p.,..c • • 

, (2) ;.; B c-...-. ... , rd woul groc t tmt thoro iG ' 
~ility th~t t ~ nut l t r ilurc eoul hAve oeeurr on i~c • 

iic;wYer, cwcn t.hcu£}1 t ho HC vtd rl teet.a :h~ic te t hero v o lit le ppr.c• 
in le ;rc:hl~ indu cd by L'lOV!ll of the bolt tor tho tcBtn t he botuid r.ob 
r.. 11CJ kt rt rllch enri nt vit.h ita pnJlr~ictable am vc.rying d1.rwuc 

rc• 8 c uld ind'JC(: vi tion ux! control problo~. Under nigh atreo:~ 
th 1 a or l ooMninc or ne nut/bolt on the croatheed and s lic!er as::ebl7 
puesU~ e uld induce so tion or the er1>s head and s lider on t~ aide 
ot the ma•1n&/locao mat t (eee enel (8) toUR enel ( 18)) reaultine in 
ftll C'Ut-ot-t..l'Qok coad1t1 and a bleb treqtWncJ Yimtion, v1th ~ l oaa ot 
kil rotor CODt 1. fh1 001U1t&ntl7 cbaftdnc out-or- rack eon:U ti n 
acul! ccuae the crcea be to wrk back tmi! t orth about the t:lenpf end 
t zalc! , v1tb tbl • J.~DCbl:e to tbllov due to 1t.a be~ ~~ 

80C\11"0~ the dr!w ........... !b1a could poae1bq nnlt in tbl a t "S" 
'be~ .an oe the flu£• acl 8 ot li.A encl 18) { .. ither JJU.DMI.C DOr Boll 
0 I'IWm..d OD t.b1a • ) . 



• • Had tbo abow c~"ad1t1o existed 1n UV-13 tM bou4 tMll tt 1e ,_,._~ 
t.bat the pUot would still retain a l.arp d._.... ot t.a1l rctol' (cllNOUOial). 
ooetrol c.Dd would t\tt.cpt lam, v1tb c tnS•• powr •tt1JIIa, u .oc. u 
pona1blo. I 
s. '"'.3.1lurc ~rlie ot Cr~~hon.d~ s~ ~nNx !9Lf ~~1~v_..1S\) 
~ ~t {!!.s_m~. Tbe llUt./bolt Ullit detlldt.~ talled,bowWI' liMe 
t ho uni i c -tsc!r.e: 4 ~ :. s ~e:-1ble t c- 4etel'iii1DI which put tailed. . - I I 

1 . ·• , ~4-l .. t r e..Uai:! 1t vn• ~•t prob&bl.J at i:lp!et due t,o loOclhed 
st.; IH1 OOJOnd •m dusign 11r.1tatton' 0 1'1 to rnttc-/•ter1al talluro becauM 
of intornlil. dofocte . 

(2) It tho nut tc1l~ it could hc.vc oceurrod undttr thl ooutittou 
u liat.OC t or bolt t c.ilure .boYC , or tt cculd haft occurred eirboftae u a 
result or :r.'!.ori.:U rr.Uure , l oee ot eolt-loek.inc propertiee ~ NUM 

or c.a the • rut or h~vi..D.Cl bHn i.oproperl7 t orqu.d. Stn••/•teirt.al/fat1gue 
rQUure cannot be ebeeltod elneo the nut 1e ni11ing. The ,.._tntrC taeton 
aro c!iscus~:od ~:cr .... / 

(n) Invo~tigetion thin tho Sq~ror. HdDWnenoe S.oti rewued 
U.n!. the :o;ut s , ci\oh0\.l€h e BOlt-locking one ti:o:e \ll848 1 tee f or thle tl~Je 
1n tftllr.tion, wore posc1bl7 boing ro-used. Verbal at&tec.Dte to ttbt• effect 
wero oerle by two dttreront puperrlec;I'J personaal troa U. -.t.D~• depe.rt
JIO;! • • ftGlae O f tho aut 11 CGiltl'!'rt to the pollOJ prOE!&ated b7j tbl 
8Qundron me · ntoru-.nce orticer (encl {)))). Wbn t.MM aat.a are 1Nit.alled 
thoy ft.J'e t orqued to ?0.95 tpch pouDda (enol (]J)). Subeequent to t.M 
cc" 1 nt t.'le break aw&7 tort'» ~• checked on all aronhoct C.Dd • d\:r '".asez::~ooo 

bi1ea 1n VH0-5. ill reai1D&• ,.re botwoen 70.95 1Deh pouD!ia, • .:o~ one 
which wae 120 inch pomw:!a (po•a1bl.JGP,lal.a.bl.e bf a apot of nat or 
corrolioa). Tho average NtdlDc, -.ceptiJII ta. OM owrtorque, 88 . 
inch po1JDI3a. I 

(1) MI.. 01-110 114-2, MDI) t or UH-1E SECTICII 7 c~, 
pa£0 J-44 pu-a 3-120,· IMST;~TICII-Tlo.IL PO& t.J8 ud IUJ. LY, IJ1ft• 
de Uod lcatructi one f ollow f or correct 1JWtallat1oa of the rater. 
Su~ regmph 1 eo."'ra MCUJ'iDc the OI"'ie bead Gil:! lllder ~r a.a 
t on •·c : ~4) l gn put.• And wtall tw bolt•, v1t.b -..n UDder ~. tbrouch 
or uh ) 1 shim, rot.tcer ~t., and tlaDp ot alldel'. Seoun vi+.b wan 
c.nc' .. tt• • !ban t.a 110 ...UOD pw.a ooaoenaiN u. ,.... ot Mlt-l.Mirtnc 
au• n e1tblr tbl cU .. 1rrt)J 01' Ul ~ JINPeduw•• ftaen ta ~ tor.gue 
11-..• J<l c.a:! U.rw t• DD etenlvct ~ ta~ lA U. Mlle • .. 



• 
CIIIPL~=-~~ .:ar:'~'::" '"~.: ~~ ~~ 
loelr1nc .at• ~be..... a •d1 • ot nne. t..Wia 
eDB1•UOD abow U.. bela u.eept.a~• oclldit.toa.• fh:re 1 ao 
lat~Uca pftD ca U. ... 1a 01'1\loal ueu or 1n•trt.actlona t r 
eMolr1" ta. ..t tor ... -.. I 

(4) IL:..WIPS 17-1-108, 11CKJUC..L JWRJJ.L. U&l, C.J:: , JJ '!'f31'l 
I ... t au Tl'*S, t(ltQUE t J SICTICII IV, pace 4, para ~ referen t.cba 
ot ~ ~ 1 tldd U law. JJ ot W1 •••J. It. explaina 
that 1a .od ~ t.Giq• vUl be obt.a1aed ~·a taba, aiidlAr 
to Tc~ J~t Ia .. IMtneUoD Mettoa ot the airerart M~~ rumce 
~ udt.Jaa't!able II a a~ table ot reec IW\.d rquo vo l uea t .Jr 
t1£hte~ dithNDt ot ~ auta. It. t'Urt.Mr explAins bat Tr.ble 
11 or lta equiftlent ...,..)d be oouult.ed tor tho cornet torqwp val\a f Gr 
UJ tan..r t.Mt doea ' baw a torque ftlue -s-cttied ill the aaae bly 
lnatNctlo•• Tabla II a _.. ap ot t1w col•---. v1 til col~ ODe l i v1n& 
bolt ~iueter ud t.brMiipar 1BOh &M the r •'n'DI tour col~ ciYiDC the 
proper torque UDder c!ith1"'81lt ca.bS..tlou ot \euU. 1tn~, abeu t.n>e, 
teu1on tn- ~ other tn- 1111\a. na. UMr .n thaD detam!M the bolt 
dlucter, threada per l.aeh, teuUe at~ ot bolt, aDd tlbet.her ttie nut 
la ahe&r, tena1cn or o~r t,e. Thia ~ 4oee not coatdD t his 1ntor
•t1oa ao tbe uer -.ust aov 10 to tbl II.~ Ol-l.A-1 Ul! l.S.tity the 1 t. 
bJ the 1dent11)1Dc 8U'ka OD U.. bolt bead. Tbere la DD 4eteramction aa t o 
::hit!ll" en ~en t."Jpe a 80 tbe uer aaat DOV detend.De what hls P,t"..rt1cul r 
o.pplteation la. 

( 5) The bolt uaec! ~ thia tutallatioD la i" cU ... ter, 28 thropda por 
i nch wi th a tenaile ~ ot 125,000 PSI 1n a t.ODa10D tJPt tnata~tion. 
F llovin£ ia a. Uat1111 1~rque ftluea tor t.bia 1llatallat1on extrect ed 
tr Ill he 1!V!1c to4 rete a. 

JU.VW&PS 17-~101 ~70 beta pound• • 
1\J. VWEPS 00.. '""'"SOO ~70 tach pcnmd1 
JC.WEPS 01 ~ 7G-9S 1Dch pcuDila 
IIAVWUS 17- ~ 70-100 inch pcNDda 

6. JrW!CI!'I!!=AWR• SeeUce VI l1at1 1MtJ"UMnt.at1 ani! e rlc»nica 
c~~tlidicne c ~ ..... 

· a. lo uable anaUoa vlt.b ~t. to -ctne, traua1111oo 
r 01~ ohanct.erlatlca _. clel'lnd floaa tba recOftNd control Ulll'•· 

'-'v~ttr 1 UDi ta DO\ WNI JM OOIIVol, cc:..-N CODtrol, !~ 
o , UHr cdaWol, _. l.ow Paeqtn•qr • coatrol. IIV1 tcb •tt~1 
ct ez11 caat.rol WN •-'- hca U. I'MOftft4 Uft1 ta. 

lt. ftll ~ .S.• oc11aar•\ ~ Jial4ed pouible a.ftal 
Slltonat.loa wa U. tM:AI-. filii • aat.Je twUoat.e• • pnbable c--.1 
~uca ot tu.r •• , • • 61. 1M Cla1l' 1ooa1 t;.c;.a t~Neoa 
uUUelnc • r'sn 1 dW "-~ '-•tea, ..... 1 "· 

':.J:~~-r:=t~Bl~flf:-1 • piOteo\lft eqds-at, •l~r 
p _._ .. to ...... , u. ..... ···- u. 

•--- a al' lr r\e All it.- ot all'el'al\ ....... JRI-· ......... ,, ,.,, t ----- .. ,...,. ·--• 
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l.ll OOGUpllDt.a of tbe aii"Cri.ft WIIN proporl.J equipped v1 th penODal aat.V 
t.Dd wni wl equ1Jllll8nt e~pt \bat PAftC}Nt.ea wn not curlod ·~ tb1J 
wro 1nccq.at1ble \lith tt. c ftiONC! ... t.a (_. e.1 )4). 

• ;,;lop, F; ct qr ·.cv:'*'Ya Tbt vnckap _.. cMc!nd ;t ~ cruh 
d te ~ lawr 1m gi'Mt t.t\11 nt em. Pendlotcn c!urlrlc two ~te 

c~ recouti"UCt.1ou o the br_.r tloar. Tbl tol.l.ow1nc ..-..u UMa 
re c si doNd , ain&l7 anll in conbiDiltion, 1D 1Dwat.1&at1Dc &DIS ~inl 

poce1blo cnuee rae ra or be t".cci donta a . eine',. aaltUnctionJ b. othor 
eocponont/syatell llftl.t'lmctibn.a; c. coetrol calt\mct.1ona; d . tire tllcht; 
ADd o. pilot factor. 

n . 'ndM Mp,lOPK;Sm• ~ tbe ilaee ot it We acci dent tiad atronc 
indt cntt or a el.aaate ""i no tail\1.1"8. J..rs d1eeuaa ' earlier ~ ..-er, the 
•D«iM we operating norw\1.17 ( 55-60~ RPM at ~t ) v1th tho t'uel control 
1n tho nutomtie (normal) 11 tion. I 

b. OUwr Csppmn~xat,ea {X!r"• T pri.aO INapoet in th11 
eroo. i s t ho ta1luro f1l thO J'O'tar - t OD tho c:roaabao.d mrs I 

1 t.!(.r •. .3G'"'~li; t:.:ic: M.s on cCI"D::n~~d on in otr..i l on ~t· ~2 • AU 
wockap puts were cb t or 1Ddicationa or tatiiU(l t a iluro/cOIIIpODent 
nU.tunction. Tbe board did r.ot dieeo• er ~ evidence, nor ia t.blre ~ 
llbcNn in the J~M:.C DIR• 1 or t.ba 811: roport, t hat tends to ahov a COqiOillnt/ 
..ro ~ failure or maltUnc\lon prior t o i npnct. 1 

(1) Duc.l HzE:!u.Uc Pailuro. Ono 1 tell ot porttcul.D.J' interest 
v.:s the poaaibtllty ot a iua1litrra\i!ic control rail\OJ'O. l.t cndalDC 
!Urapo tvo pUot s should be c.blo to control this I:IOlt\mction, bowner 
v!th oxcoeah o powr or attitUde cha.nps tbe aituot10D llilbt ,et j out ot 
~. Thi• would bolp ·~a deacont tbroqb a broken c l oud l.qtlr 1n 
eount.ninoua toJ'I'D.1n aDd t~ eteep illpa.ct a ttl tudo. Tt. rK>It probable 
.utunctiOD that would relult 1.n a dual ~raulie failure would he a ebe.c.rin& 
ot tho co~n abatt thct trine both tQod.J'Iwlic pumpe t'IWa tbe t.rtmaies1on. 
LlW>H:.C roume thia *1"t fO bO intact; tbe7 could doduoe nothinc rna tbl 
t"-o pullll)s, b~ , bec4... or NYOre tire ~. 

(2) Eri'OQQOSP Vmaty Snlatlr'cat.iQD. DUe to tho lov DOlM 
l ovol ot t.bo ~ p. £11 baa a 1.ov ~ Upt ud bom 1natalled 
to e.lort the pilot t.o a 4n.roua coadltioc. Thia could eui17 
bo ho lf'trat ~1Hd 1Dd oatlOD or .,U. tailure . Tbl ~ q etiea bu 
inputo 'tron botll ~ 01111 rotor tac-ter -nton oad u. tail"" 
of !thor vill actlnte Q'1twa. . · TM u-diate pilot NllpQUI 1a 
norT"~ to lowtr w aiM! crou ca.ok U. oU.r lD•t~t.a. W 

could F In plior t.o pUot o~ettac U. ~t croaa ct.ok. L 
thl• occurnd jut abow~c~ lq8r tblre 11 a poulb111t7 the aireratt 

~t at~ to de ..S thJ'O\IIb an ana of lDGI'au..S n•1b111 t7 ( th1D 
.,t) oould baft. ~to ana. A t.cllalitter paanwr ta.ll.IIN ce be 
Mit.Mr ~ _. 11Doe 'both 1ID1 t. wre ~t ntireq ocm• li 
1A tbe poet-S..,\ tua. 

.. 



• • 
•• c~ Mnltyprl lgQ • .l.ga!n, • • In b. abcw , ~ytdonc (other t.blln 

tba z:dasi.Dg tail rotor bolt) h&a boo n d iscO"f'fll"ed to indi cate a coDtrol 
ru::.l.tunct1on. Itubl ot pn icula.r .i:1toreat 1n this I.J"''a area 

(1) o • Lt the ~~·• request 
BJ£ r c.n 4 CC'.IJ'2iNter at 1 ot t.ho errecta ot tion or the ~hronhed 
clcVl tor con rol . Tho r study imicoted thnt, e t 120 kte , c.n uncCIIlt llod 

loYn r v ule sock c. acv, but unpredictabl e , polition. It the pUot 
nc ud abrupt 1 c · .icr~t tho rcnul u.nt 41rcrot t r; vonont he cOuld induce 

(sovoro ) flnPJ ine 10t1cm i n tho oain rc.· r blo.do:-; . Tho e ire raN. voul d 
t ncl to p)t'pC)lae , viU". a gpod probcbil1t7 t h.nt the .in r .ot or bln(ioa 
v. u1a strt.ko tho U!.il booo. Wrectngo analys i s in this acc i dent 1o 
c otely eont rory thi p bable eoquoneo . LdditioMll.y thore wos no 
ov!rloneo ot any elovn r contr ol r.nltunction or dar~£0 o ho r ·thr.n t h caunod 
at i r: pact. 

"'· 
(2) EnctQQ ccy~W lgrp1pg qti n ro r d}'1'l(!.!} c cocPOnont:J . 'fh J"(t t1 

no vidonco of fll11 ec:~.rrjne or jo.c:Un,g of min r coaponents r r covJ..in.G 
~~co no nttribu i~ct stress . 

(J) ni;:ht con l ~ourv! at c r ash site . :. pni r ot 
1 ... , y t ~t bolt cutter t ·.~ in the vrockngo . 'th cutu r a nol'Ullly 
c~rri~ ~n the c~b n d in£ he ist h ps t~ cu tho he i s t c~blc i n an 
ooo~ ncy if tho oxpl o ivc ccbl~.o cu t or rel.tunc ions . 'I' ho ~teriiil Lobor
" t ory a t NJ.S North lelind detomincd thr.t Vtoy vcro bent during U::pact ; 
th ro Vt.s no 1 .ic~tio or tha i r havinG bocn in t ho contr ol ey~tom. 

(4) Roto 4 b hoi s t cabl The hoi~t hook wna not f ound in 
th ~rockn[C , indicnt~ tho 90SS1bil1ty or ~ inr- vortent C~blo reel-out 
arrl trubsoqu nt jNZiingl ot rotor conponents . Thio poesibil i ty vea; not 
borne out by tho evidence : cu:ururoaont of th. roro ininC cabl e on tho d i'\JD 

I ceo tr. f or tal no 1 l on !t.h; t h:l.. l o f the CA ooroolod r z: ho 
~nm in tr.c n r.:r.l l c:! .. h t . tho drw:: t o tho h"' in t h tull ~ iad.tion. l t 
is t.h&o r i=.oo that as ho circr..ft i.cpr!ctod, the ho V7 hoist t.X>tor .and dn. 
r ippod fruo , jerki.ne th C!lbl e thro -h tbb hoL .• t .... . tbe ho k wo stopped 
wtocn it c n t.o.ctod tt.e ~vu hoared orr at tho cttclctu:.nt po1Dt and 
vn~ t hr w cle~r o! ~ ~ate crc.ah a1 to . Thoro we no indication ot 
6 • !"r!n- cr j ru mng in thO aain tor c~nenta. ' 

• C!. Fim 1n n amt. No ovidonco we round to i.nc!1cato e tiro in t lipt. 
• l{e ivc c~t.cr .-.n by No.ru J.vi.ation Sc.totr Center on UH-1& 1D-n1Cht 
fi ;n.;:s (uncl ()I)) Via ~nconcludft 1fl pointing out cddi tional ueu ot 
inv stigction nod aDDl;a1s. 

• I'Uot hctpr • 

(1) 1a cU.ae\l•.S prenouq oa ...-1le Lt (iKKIIftSI •• extre•l7 
oxporieDCGd alld ooucl •Uoopter pUot and 1n.atnactor, ~ 
~t Jao«iD£ 1B .Utu!Se• Th1a l a indicat.s t, U. tollw1DI~ 
1Dcldolltll *lola ~ vlWD U. ~ r-ar: 

Jl ACC'-'IDLD VlTII cn.vmw nso-;6 .,., 
l 
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...... ' .. , ... ~at March UB,t.be ~-.Jil D6t tuta ower 

-........ .... atteqJtiDC nut OD lll-11. Lt 
~d'llt! but •• tho 110ro •xperienoed ot the WID. 

r to cool aDd a6&i n att«<pted to .tart. nu. 
tho alnl'at\ '- retumod to CLII Caap P•ndle 

r::.:dbod t.bft t tho turbine b!Mes re ecorl.q aDd 
c ur c.t rq tina. 

(c ) Duri ' N 'fOrtbor or Doe nber il%6 wtulo t171ng r na 
air trip c p 1 t-pqt: ~ in th passe r co .r tacnt o ned o.n overhoad 
air v nt .nd voter t. bdd 4ccu~n ir. t ho v nt ap..a}'od t.n . ThO 
pnr neor s unfarlilicr i t h t aircraft nd h •tuel in the cockpit . • 
Lt KEDlUZSE shut d 1 e~in ~ ahc.t ~ !'ull uto tet1on t o !l&.'X)n& 
(Th.!e io conni erod 1-,pr r pilot ro n5 o th ... l ocr. t.ion or the tucl c lli 
bohi.nd ho pes or. cr c cclco tho pooni bili y of' tuel cntcrin& 
t~ vorhecd n1r v"nt x co~ rc~tc) . 

(~) I>urinc J h 1% 7 vhilo ny1ng c t ~'UDO .'.J Lt GJUNIUSE, 
n i n. true r pil t , V" S • t rntlnc a p c t.ico a uto t4tion. Durlng 
the flcrc, nd vhUc s till in ~ nose high ftttitude , thc'J recr aki~s c n c~ 
the cround botore the c llpotiw pitch vas bi'OU£ht in. The subaequen htlrd 
landing ctlueod t.t.e :Db rotor bL~ tlex down Nld strike the taU booo 
jus t fonmrd or Uae ~ go ..r bOx ~ eever the t41l rotor drift shntt. 
( VMO..S Inc1 nt 5-671). ( ia inci dent h not 1nd1eat1w or lnck of' 
aecbanictll Clptltud• but d s cOI'ltlnue Lt GR&EllU:ESE 'w reoent •rio~ or 
inc ldonta). 

(2 ) L cb ck ot the nbow lncidont a vrltt.en x:u:dn3U ono and 
inatructi ml t ""chn.iquea 1ct.t. t.h:lt Lt ~JEDDT.ISE ._ nor:rd Nact1on 

unuaucl/e rr:-ne, eire~~·· 1n the c it we t o autorotcte and 
l n.1 r.:~ D a possible. flbla, coupbd v1 th bia cotzple tc..."'lillnritl 
v i t.h tho a tn which Dr-1) crashed, ailht help to explain e c»cialoc to 
~ N! i n DO\D'l i nou.e t. ill in carcinal ther, it in taet there e a 
cl o. 

n. ll.tCI'S n 
U ~tor 1 tailan 

oDOUt. em autol'otctt" 
de8CJ"l'b.d OD. U e 1 
Lt om-:rr, ~ bee 
au taUaa. 

... 

Me-.1 proceduro t or tall rotor failure &Dd 
a roll t.brotU. ott to fii&ht i da ~ 
~. It a tail rotor .u.t.etioa d!(! occur aa 
1• .,ali~· \~Mat it waa oaatrolla~ but t.Mt 

lJ QD .... pl•wpwd proceduna, a.cuW an 

eS: &.nt Lt 

Cll&tml! ... , ··-

• 
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(u) Ir, !1 inc c •vr.n Dirttct. • rlicht pl.n.n vi t.h Plight Service 
v1 ~cu CXJ' -,1:1 dol .. f on:r uto t.o c.cco:rplish hi :~ lo~'Ll ni ssion e of 
Scm • lan"". • I 

'b) lr. c d1 "'bow 3000 f eet t.o rrein clonl"'ance ( 5500 t t over 
fu:ntir n Hcuch) wi th • r rnchutes. (Beck pnck per chuws a re nvn1lnblo in 

t n but t ':DY c ..... 'bo o;) rn v1 t b ~o rod t;cnt (c.nc l (l£)) . . , I 
(c) In r. chocUnn in vi t h Jo:C/Jo' f.c.n tn ~n- r vhi eh cor.tr .Jls ti.o 

cr .. i:r. which l,_ \l!l:; vorkir ... nr1 1M ti~t ... e :1 "'.rch procoduros f e r aircrc.ft 
U.'!t nr ov r du...: . 

' 
(4) Lt F 'CH!: , e.G t ho pilot bcina chcckod , ve.n Jlro~bly a t h cor.t%'ola 

vt.on th uccicct t 50quoace cor' .. -,s r.cod. His koovn ~ttitu !£. of ovot-
co:lf1t!onco ru -ht hu· 1 d l.in t~ pl r co th n ircr l't i n n pos1 tion U .. t ... ulc! 
bee no imodi .. tcly W'l rl~hlo ohould avon a r.in~r ... ltunction occ"Ut. Lt 
Gl€EU1.EESE ni ght hnvo .. !lo ~ t his , i r. keoping v1 t h hi :s knovn no rmnl P~ choe;c 
pol ley of putjhin£ tho t r :1nei tion p11. t o tho lir.i t end o.lloving h1.l:l to r.r..lke 
his cvn · otn JCos. I I 

Tho V~ydny tr~ntoiDcion v~:s t!ofi~itoly bro~dcest by L r u ~P.!Q 
(C'.t: conflr:T:!O(! by cl oeo tr1onds in thu scpln~ron ) , 'l'hough t he toue of vo ice 
v .... • "'t rained "'..n! the po s OCIBvhot hurrte1 t here .e no a prnrcnt pcnic , 
i ndic Ung t tt bo~rd t h!lt nn er.e r gonc :si t u:1t1on existed but t h:lt 1 t a 
un lor eono c .. ~.lil n~oo ot cc.ntrol . Thoro w :s no 1ncUcation ot M ai r craft 
v . br o \ o or r otor beat i n t he ice . The t r nnstrl:ssion br :tka p ft 
clc:mly nt t ho e nd of t c ph.r?jso "ono f oUr :rllos south" which l ndicoten 

t!r.tary unkoyir..; rn thor t ..... .n U:spnct. 

( s> :.t the tioo of he c rc:;h the two pilot , M.d been flyin& sufficion:.ly 
lon ~ (1 . 6 h 1r s in ~ fi ve h ur period ) tq ! col cocpl ctely accl1~tod i n tho 
ircr f• , ) ot. net .. o l c th· t ~hey (i houl d hc\ "0 boon undul1 fat!~Od (both 
~r. roc .... 1Vt."" outticient rc:;t tho night bdroro tu'lld had c::ten lunch ct Pt . 
Vioooto 1ttlodb tol•t pr i r to tho tl ht ) ~ • . I 
9. n irht Ptttilc 9¥' brnnsr&rp.ch SQ,\!QPSO • (See Encl (2) l. 
alth ugh the tligh tilo nnJ ~noreen~ cro:sh eoquence of UV-13 c~ot 
dot }ni toly bo c ~l:n~, ho t olloving llO•sibla aequonce is co~htont 
vl !h lmuvn fccts a l1V-1l took orr fro= P • Vicente. a t 12190 end clir.bed 
i t:- l lit known Gi t1on !ju:~t we st of Hun ington Beach nt 5500 teet nt 
1228U. 'Hw cl rcrett pi"',Coodod ncros~ El foro control ~ono abOvo n 
bzo: k cloud lnyer a t '500 t eet headlng r.pprcx1&tely 080 t o attecpt a 
p ctico C ntined 'rec laming at 5nnt1ac,o Peak. The tcp· of tho broken 
l s r wna hi t t.lt t.clinrde tM .auntairie, v1. tb junt the top or \he 
min pec.k Yi siblc. Ont.drio TiCIJI vaa eellect.ed aa the prorerred Ndlo 
refe rence point. The titlbt coDtlmaed at 5500 teet vi th Lt ro!ICH£<11 
at thu cont la , tum!Jt£ ·to paaa to tho nouth ot the peak prior \o mekin& 
a n.approach U OI\g the ~ tn>~ the aou et. (Thh ru~t patJi place• tbe 
circratt app1'0Xir::cto~ cilee aouth-a 'U:wt:e\ ot ScZJti.qc FVri CDO ~o two 

' 

Sft'.CJ.D. 11.\lmLJIIi ~~ D ACCCIIl'ICE 
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i nt. a t., :11 r.:» 
rceultin in c 

shond 
hich 

7n~ nircr ft i~ no~ a t L600 f ot hen in ccr rally a orth t, otill in 
r.n innt.ror nt c.ut • t on ct:ld tu.n-.i.nt; mntly left . Then Lt C?.ZE :tEESE !K10. 

O( Wltnin s i de 1r.oed 0 ly ehoru! . .. He t tor::p s a ho.l"':! h :ft u rp eo· 
. r.l opo tho :J th st , hnr.k1 6f.P tho l eft 6l'lld nos1n- d vn f or n 

oh~rt t.urn ~ cHua. Ho ~tt ..,pt:. t o pull the nose th u h vitb nf cyclic 
"lll~ p;U.ics co up collect vo . '!'ho td ror ft l nost c ::}lotos 1 turn do wn 
r l .... , but wi th ut v r c nnot c plctcly etop the or ieintU. di c i on of 
t.r: .. \1 l in r.::usMne lfl.tly. 'fh r ol<) r Rat hes docroc sod , tho coso 
Jl?S1 t1 n ifl r; cp {4~-~0 th d ope) end t uckinG turth r, dose t. spec<! 1a 
tuch rm c 1m epc~ 1js v ry s l w co t h 1o1hito blo.do ntr1:koc that ground a 
c l cDC:i.n bl ow t tho 12: o ' clock pcni tie r. , cc· ncing tbo i p:!ct qu nco 
~ri bod 1zi ction Vll. Tot.nl ol opscd ti fro~ 5800 foot 1. . t 

4!. ~ f t io nppr ~ ly JO s c ndo. 
I 

.h ~bov fli~t~ p~ofi lo and o. rgor.cy/cr ceh ooqucncc could bo 
~ rr c• f r ~~ ~ltunqt1 n th~t vould c au. th pilot 
r .. t i n \lh1l till rd ining Q l n!" c cogrc ot ircr rt 

10 . RorJ .. r j,lt,\mf&r. l'l.71ng e UH- 11 eb:.ve c br ic n or ovcr ec.at cloud layer 
in r: untnincua rr:l1n l•wa littlo oarrin f or err r when ftn rpnc7 

~ur. . It is JICtir-ibl t.!mt. tbe tragic rosulto st t hlc Accidont c. ld haft 
n e1 vc rtec! , <;;:nco tho 88& I'£8De7 oceurod, hAc! th... pUo t bo n able to 

'o l'!"'.ino hia Altitude labcve torroln during tho~ cutorotatlon. 1t 
t Y'- 1"1 l oast it coul.d hllvo allovoc1 blJD elov Me rt'.Ut or C!eeoent While 
still in ina ruaaat cr~1t1ona and pr or 1~et. 

SPICUI. litii)L;ur:. IECIJIJIA) II s.ccoti)JJI:i fH CHJ.V T )'750.6 SUBs , 

. . 
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1 is pos ibl that. lack o r parachutes contributed 

r t.alitiua 1n this accident , most ~rti~ul&rly or the two att 
crew :-.hers . Bar.k- pack pa cHutes &J'ie vnilable in the squ dron , 

vcr t.ney re neo~ti~ lJe wit.h the UH- 1E (pilot) rmored seat 
1cl Jt) ; no cl:'ew r.x: r as wearing one . 

1 ... . 

1 . There w s no J.-.nown 
f ct r .:. he aC'cidcnt . 

b . The Ui\T~S ~ nu 1 
tne flight. ; receding the 1c 
t.erra n clearance witn t 

requircr:£n or proc tiu r th t was a 

co::tplied With except t.b t during 
nir~raft ~xceed d J , OOO feet 

c. r:ot .inL" 
N .'I'CPS MAnu d . 

a nec<1 for change in the , 

\ . 
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Th bo5r cone 1 ud 

1. Th .. t tho.. cs"US\,; o f cennot be doter~ nod . 
...--.. 

? • il t tho coot prob ol cause wao an ftirborn caltunct.1on , po~sibly 
-4 luro of r.ut /bol' in Uw tail rot~ cr osshoad and alidor ass 

blt, ·.:l1i ch pr ccipi t "ltod e:~rguncy proeodurcs . 
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t. ..,; .;.o b la:!e.: a~ sx.e o!' t.S \'1.."\es vere tntej)~ 
do:: L" \'C!'!<'~ l'l."'.ClCL. Rur.cr.!~ ~ ~~.e c~c:aa'.,r 
!t. t.!' v.OCT/ .. / ' c~ .... ~e 5u. st&&o cpa c:er; rr.axirb alla.t 

1 ::. 'I .:""':~b cepoa!:.t.£ frOt': t .... nc(1 
M ! r. tJ o ~ep o: t,h oil 

'b :r:. r.o·- ! ~r. u~· oil-l:'u...'"1' t !r.el 3~). 

tc~ .:~ o. t r.c ~1~ l~t ~ui c • '(r f. .,;[I ~~ .. l pz:r~.! l~"',. • ~~ .C=:i - el. ~{IS 1 ~ 1 ll~CC:Ct Of 

• f.': t.r:.::-o!l:.ie a:1s ly£!.. .f.len~1r!ef'! t.l'e ,::4c::-1 1 c 
:u.-' :.c:~net~'' :-.!<!~el' ~~ :.! acb:'l tQ 'he 

r~~~~, ~~~ ::~~, len~, ~-~·~ten.~ v e ~ret~'~~ in 

. ~~· • ~~!r.e co~ ll rcc~J:-<! f! 
t~e o:!' l_, :6S 1nebet 

• 
r.JP.~: r..... ~. :. ',•· :x,c .... .,e ::rw l:l.y :-c:ordc 

h.G n~ blt:.,e:- i:L:::to 
.i.r ~ re~o!.:'. Lj n c c- •tl 

Ut .. ~~ a:; a::b\: ~• :)" C~l%'~1..:::. ?r t:1': .e 
~i.i:·t ::· r.! :;> ... r cet. -:. .. t~lC ::.-o.·.rn:-1! N.re 
.o ~ • .:tr c c ~ ... e t 1-e '~ 1:.:?ec'!. . 

•. nc t p d!n::~e t.cr 
" 

l:~' • t.:.c r: .. • nr:1Bl re='lV d ~=- t.he =:,co ~e ehi!> 
;rl!.:-·.;mllJ· l:'-m, vi•h ... t::~ ~:t.mt.c .... ~ ~dnc: !u::: 

' . 
~. eetr:-c:-"P.~ic 
~etec:t.o:- p! •...:; 
:n!citel , , :.l'..r i . ,,,; c 1:c~. . -:-.l ~~~=, a:. -.1n ~, one c:a,,a:- v re 
pre:e~: :.r• & • 

. 
/ 

., .0-5 AAR 1-67!. or 

.. ~PE:IAL HdDLDO RE~ . 
r 

L 1967, UHlE BiJNC 152437 PILOT CREENI.E£SE 
IN ACCORO~CE WITH CPNAVf~sT 3750.~ SERIES• 
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e. :·.,~)·or~e ra:::- ::a:o: 
p .. Lo:t"te.:y cear::, P/ !: ~- ·0-3 
·~ IU:l .:"a!', Pf!• w.-: .. a-3 ... 0-., 

b. The o!l P<.t-.:1 :-1v 
ben:. v~en the 4 r !ve eu~ =~=~ 

c. :.'he • ::-n:.::· 1::;: • :;,:-: i::;-o.: t q 
• jl, •o:=:c-; t :r~llcr ~ cr.:~ • P1:: 2':·•- ......... -,~-- · 
~~. 7~c~c c~-p n~n·~ v~re t~~ 
c :e ~ ~l:: .(!ncl 3) . 

• ~rl:a ,..ere n:) ·J or. 
:;~ • --: • ; ::". ~e ·::~r.-.::; a_:~ 

:'!.r.s o:. "tr.t" f oro ::-<! ~r.a 

The 
·drive. bevel &eer. 

t.ee-:.."1 f.l..':t ~ !'"t ·~er. 

-

' --~ r-,· · ~..r.T· tf~;tlliU • ' . • 

Ct>a:r :.:.a o.<''-. ,.1·-h ~'l .. ::a:-kc <» the 
•. "' tr . • "'.:-. C"'nr !1 ft ::t.ru::J.: t. l Grh 

!.1r ·<we"" eo "-1>• ot C t•:• 5-7)· 

.. :Ol.J, P/' ~-~0-~;fl-. , ~::J1cot t.'la 
·.-c p.: •• c-: t;l." r, P/t; 2'0!1 :~0-762-', ~·nC!l 
r r.&..- ! :: <:b .. e (!rn:: cJ) . .. • 

c. The or ·•., • r '!, •. • &• r >o,•!r~ ·lt"l:e .... beot '""""•"' .._,.

1

.1..., IT!~t ·~ ot til• ' .,_,. •0:: t •oct• • < • <, "!C~ • o,..: • · e -"f <or• end ~ .. "'•r • .,. t rol < """"'· •u\bro.'•" • n !o • J• h :.0 (L 1 ) . J 

t7 • =::-::.1 '-.> •. ~ r • ._! :; ! .. V t oCil"' 1 by t;.:" eld .:;-..p .. f. ~~eet f;'l' 
!,.. t< -~·- J. 

"-·~ , . .. • I 
·• . - • 521,37 PILOT GIU:EIILEESE 

\1~5 AAR l -6rff ot.~ PRI~l igt • .. -,,,g_~~~l CPiiAVf:tST )750.6 SERIES" ·s~qiAL RAID G ~ 
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tt. ":'t.e nab!.l1z.er :b~r, • !: 5 
1 1t :!de vas di:~or·e-

~. :he :rten~!~~ Lolt: i n 
- ~ s!~e verc aheare 

· · ·~ e .• ~.,. frr.."l .. or u.c !. t:a~ li ::er bar v:u it:C!:lt t ::V":":! 
",",.. ,. (lncl 3). 

- • ~ . i:ot.r. r ar li.r.k:: and •nH.;:,c e"-e or 'b:>th b: 1e: l:c::"c: 

tr!:•• "orr.:~~ :-d. l..l..-1nct1o:u. or. tott·~ OJ!" U: vMte t 
" ~ • "e:e1 c! _ ... ~rc! at :he cri p c.; " ':- e t.h~" ~ina• e:'l: c:. 
C:• • ·¥ or C".e bla~e vere ~till 1: . • 
pc ~ bac:l: ~., the t..o;l a::.1 tot t oc:. 

~. • .e vh1 t.e 'bla~e p!.:t.ch lir.l: 
~istcr .cr. vaz: n:>t.~ or. t~A re,: bl.n 

• ':. to~h :;t.at~ll:er tr.:~ rail~ 
still! l :.CT ban 'VU a rca- lt. c ~ 't: 

1.he p.• h t-.o:-r. a~;..&dccr.t (Incl 
(!n .. l 7) . 

(!r.el S) . 
9 & 10). 

.:o 

C· ':he red u.d vl'.ite ltlade 
o,·~= ~eroa . Both c!a:;;per cor.t.rol 
in=-1 aur.a that the ~ contr ol 
(Inc:. l.l-14), •. 

c. - 0~ 
p.~,, 

r-ea.:lt o ~ r~!~ 
ctioc or ro~a\!or. 

'1 . :he re\ and Vhlte ~laie c .• 
rotati:m. ~ct.W""ea Clll t.."'- e~t:-.. .:. 

~lS L 16'). 

1 . ":'he ,.eke, 'l/1 ~~ll-lCR-7, 
aiC:.. ot the r*• (lMla 14 • 5). 

Li "' ··-

· t'te !.:;paet ter:t:t.nce 

~ t~~e~ vc.e be.;.. 1!~e ~he direct or. 
ti.l.o~ew YCl e t.l lt O! be¥!~ ovcr:t.reSD 

vas t:v1atc:l the llbite iblade 



• 

j . ~e Vhite bla:!e &':" 
c uc~ lby ':.~A vhi t.e b lac1e 
~ade ra!.led i:l ::l'.e dra«: 

lt. 'n".e re! blade cr!.., 
b-t.~ . 'l'he :n.:t. ~ ~ be 
~ the ~~ea4ed area ane 

.:.u~.dle \Inc l 18) . 

l. /, nO!"::l.l t;Viat VOl 

:::.t:-7 • St !f 688 vr..!le t.~e 
c:.o~v tv.hte~ (tr.c l 19). 

c . T:-.e :-ol! p!r.t , ?jl: 
nnd thn~ta, P/1\ 540-0ll-4 

• • 

nu-:., F :· 5t.o-OU-l77·l, hal! o~ minor ~e vt.!e.b owu 
t - r;,t~ i!'l 1,-'le bl" ip vberl thf'. tni Uno t!ge or t.hc 

a:-ca en ~~d (Inel l7). • 

• P, .: 540-0U-~l"-l, \f&: =evorel)- ~e:t by t..~e rcil blnd 
vitt. 'hif;h c~e.S cu~ti:r-t; vheel \.O relle· e the J'll'e c::.r 
~e:UT.~ei! ... s th • cu:kct '\o":"eneh .. ~ .. :ra-.:: root cxt.en::ic.~ 

I o·. the r t l:le!t... 'tcmc!Cih t.ors1on t~p, P/ll 20"- -012-
.. ..nu ::~:-a,p. F/i.l 20:·-0l.."'-112-7, sf:; 5~, '1e:. a'b:.~r-

vc:-e r. .. cnr ~n t~.~ lev¢:-s, Pf!: 540-0l!.-4('9-l. 
r;U~t!.c ~...op:: . 

c . · E:Ae:::~net.'io~ o! "....~ J'oic.:" pylon :-evco.~ t.~ 't t~~e ::t1:x bol~:: !on .. he :~ei:otorc ~ 
alee·~ l':.t:b ascer.l:ll;,· t.a~ '!', i e.. t.l-.:r.ocr,.""l 0\' c~et:-ccs• inih:ec~ 'bj' te:: ... !.o::. 1•~~ ton t.!" inc 
fO::-ce:.. ~1tl evt~er.ce ~! ptOO.U ... ~ Ve t:,-pe ~ !l\trc .. \.TCTe r.O':.~~ ( !.r.c: 20). 

o. ~UC!'ot-:~ic e.':e:.1n! t!.~ G!' t..h ,.rc ... Med r.wt , P/U IJ.-320-!2, ~ . 't.t.e 
sc ~:;::cr~ nn~ ~!.ee-:e en re·:c lc~ ~ha~ tht- f'r&c:W:e s.::r~accn ver«!. ~:-it;ht ~r 
c:t:•-:.-e:ll~!! !;1 :-.~t:.trc, en: .... ~ alJ.:..-.!.:IQ;• e::...:-~t.Ued ~teel. !he n .. o;. 'ilO.C r.~cn:.l)' 
~u~jec~cd to 4lt,.n e high ~c~rc•urc~ 'ur1r.c the pest c r ch fire vhi~t 
c Uowe' pe:1et:- ~ion and o!' the ol.W~1.1:t. "Jit.'h 'he st-eel nut. ~.e r.ut. l!lp:lre:.t l:l 
cr:ic.~ ... ~ · ~0':1 coo:!~,:: c'W'<:-::er... ..o pro~e::c1Yc j~ !ai:l.:.ires were ::.ot. 
II;:m f!JC~i.:~atiOn 0~ t. •• e e.u:-r~eto:: ' r~~l 21). 

~. !!.!C:':'OSC:Opic ~ \" 
the horn !eilet beca~e 
cUreetio:. ns 1nd1cote~ 
p::-ove~:lve t~Te 

. 
q . H!c.roscop1c f'XL

~~pport trac~ure 
Me~1r.{; cu::a • .., .. ior. o-:c:: 
~:-c;Tes:ive ~~ !&11..:-e . . 

a. ~·coUe:ti\'11! 
t!:e or t~l.ade iz:Q&ct-' 

't. • ':'!'.e ::aa t vaz: 

... 

u ! ex::~ .. :--· . .. r. . e bw·nb'1 ir.r,,., :- r1ns ~prn revc ~ '"..1'-t~t 
'te•!. · c-:e:.~re-: .:.ec:- ~:\:i1:-•6 !'crce ac~~"l.C 1r. n:. 1.4;p'ltCT4 

:locn:it.ed plCC't. .. :'c~n~idr. !r. t . • ~ !'TACt' e O!'<: • f.O 

:"\d!-ed (::Ocl 22) • 

•. ~ . part! :"\ o!' the !'~:-e ~~ced cv ihpla~e 
o!' ~h¢ ec:~blY rc:~l~e~ becn~~tc o!' 

ty i=pe.c: t. tc:rcea. !'o e·:'idene 'J! 

ur.: ac:e"".blf rcYecl.e~ ~a~. a"P:-ox~a"ly 
e'bo c t!:e ccllet :.ct ( !r.c.l 24 J. 

••. e )~.e en -:.~e red ~~ee &!4c (!rcl 21). 
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. . 

.. 
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SPtx;IAL twnLI OO RE UIRED !If C RDANCE 
)750. 6 SERI&S. 
VKl-5 AAR- 1- 67A , H Aprll 19 7 
UP.- n:, Bullo. 152437 , "Pilot GRUliL!m) 



SPDJI.U. HJJfiLH~ RE tnRED !.Jf AC RDAHCE WITH OP'lAV! ' T. 
)75Q. 6 SERIES. 
~5 AAR-1 - 67A , 14 April 1CI ,.. 
UH- 1 E, 8-..t.'lo . 1 52437 , Pilo . G. ,:LEWE 
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SPEI.U. Ill ~aiRED II ACOOim&.ICI WI!! OPI.lYIIS'!. 
37S0.6 SERIIS. 
nil-S llR-1~A, 1' April 1967 
OH-1!, No. 52437, Pilo~ amm.as 
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L 1967 , DHlE 16\n\0 152437f PILOT GREE!::.E£SE 
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UH-1 E, Bu!!o. 152LJ7, Pilot G!Et n Ef:5E 
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SP&:IAL IWfiUfl:i RE O!R.ED IJf AC R.DUCE \liTH 0 VlliST. 
3750. 6 SERIES. 
V)l)-5 AAR-1...J67A, 1L. April 19 7 

I • • 1 
UH- 1E, Bu.'fo . 152417 , Pilot CRmiLFX:>E 



• • 

• 

t 
.. 

:.. :-... c:::r l(:"_ll u 
1 .. . o ~beret' 
th.'l:'t. ~ct...-ee.., 

d. • • ..- cfc:t.c ve:-c r. 

~pe~or.c~r!c oit 
~!::~c~ are ~ roll~~s: 

t'1. 

""' ... . 

,.-' 

.. .... ~~ 

< 1 • 

• ~rl..ai. • .m&: : !·., ti!s 

e u :.e.,•., 1.:r.: : r r.c 

' . 
• 

Cr 

• 

Al 
6 

·r~ve q~!l~ ~ev ale~ in~ n ·1~ 
tM\ .. ~ ccar l::CX 1 c:..i."'lt.nJ tr ... CJ'.et, 

ENCLOSUBI (IIJ 







j 
f 

t 

• • 

.. ·~ ·., ··. ~.-~ , ........... .., .... 
~ . ':'e~r.! ovn o! the 90-:J 

KIL-G -~5~37, ~a: 
an~ ir~c1de or the \lox. 

b. ~ere \o'tll :lt) 

o ~ c &i ne r :r.:;:n·e uor r: u~ ll 
cea::- c~ ~~~P~~ level cenr ( 

-

• 

e~r 't;:;.x :rc ·c ...c "c~ :;.~:: ~ Cr'Nls e 
.. n::J~e t..c ou:.;...:-:. t ;;nrt. 

or r \"C::"::~ loat!n~ cr 
~ th ~~~ c~~o ot ·.e 
r.cl 1). 

:.n"! !~Q'L !.Ci:l 
!.r.p .. t :11:\io:: 

-------------
DISASSDCIU AIIO ll?teTIOI I[I'GIT 

e. ':"ne 
: ::>p :> :1dc . :.~.e 

. 
~ ~e spline~ ~~~plir.. an ~t~ rv ce 

0 ~ t ,.:.cr. t. ;: cenr "!: CiX cr:.d : 

.. 

::-e ~ 1.T O£l'lli)h i C 

C".: ~ 

J 

.. .. <l 

ccar \;.)X 
s erve:! c-:. ••v 

r 

• 
~ 

~ :!.rF.:~ ,.~~on drive quiU bctt.:le:cd 
cpar&t.c.! !'rer he vc:-tica! ! -n (:::cl !.) . 

re'lie•.cd tte 
F 

120 

:. I: 1" e.. . • M 1&: •• on:a l~· ~'i ...r.d; 'h ·.c .. ·er , 
t O:l ~e:- T w!O. :; \.lit..~ r.O :"et:ii~t 1.r.c; (! 1J:c:rcp&r.e1U • 

.! ... r croll!l..s 1.-,act. forcec. 

(I '7 
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-55, liH- l.E .. S/U 152437 

1 :~s1oN: o~ thread:~ t.ra: 
h le (Ir.:l 10) . 'lbeU! C&l'k 
ot U:e slider (Inc:l ll). 

• 
h. l:ic:.ro::copte e.-A visual 

ctr-..::d e:t :s re\·e led the cable 
ble ow:r e.n opparentl,t t harp 
~~/or ~hcnrcd at L~ ~~le c~ 

1n circ::ct't cab lee. .'b br1 
c .. ble ~ ild. t.hroU(;h !aU,c-.. 

t~ . :o::l~eior~ : 
·=e~ lO:c or the t 11 rotor 

rrec.cm::,· v1"t>rat.1on cd ~ bi 
c.-..e-e: . 

·' 

' . 

l • l I 0 

bo. n vorn into the i:nbcard d'-e ~ the lb¢lt 
t1o:u: vere alto ~ted in t.l-.e bol!. bDlc i:c ~e !h:-.ze 

'! t1 • ~Ctl!red tell rotor ca:.~~ol c:c't:le 
~t o! C'1er:: t:-css 1r..~;Cfl4 by be:Air.,s of t.' e 

• ~4 c:xl:: were ~o~ to be ctcl:~ d~".n 
~ro.ee, typical or 0\-e~t:eu !d.l~.:rc:e 
.. \•tre not.cd that '\.rould i~!.c4te fr.C! 

o! belt. P/l, JJ'!..7 -l A, nnd nut, P/l~ W3679.J, , 
trol s;ct. A loo::e sll(!u "'cult. ecu.cc o hi,ah 
to .::.:.: o n ::-el tc.r:1a bee uJ:e .or -.N"!O;>er b e 

.. ,, 

- :'t 
1961.1 OHIE BUJiO 1S243]~_PILOT GRED LE!SE 

~ JaC~ftDQCI Wits OPiAY.uiS'r 17S0.6 SIRlES• 
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37 . 6 SE!U~. 
VM0-5 lAP.- 1-67A , 1~ April 19 7 
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PANY 

IY DATE M'\' )Q§7 
Pro jc c~ Engfneer 

DA T! I 

DATf I 18, 1967 
Engi ... ,,.0 DATI 

NOOfL UH- lE 

'l 

• 

.. 

RlftORT 204 - 099 - 6!3 O.t.Tl 5 -18-67 

TIT&:I -lE ACCID£1-i"T r,VESTIG 1'1~ 
SISTA 'C£ - ( nc No 15243 7) 1 
-5 

PE. 'DL£TON , CAL lA ' 

ftiiP,UID MDII COt'TRAC~ 

CERTtt1ED TllUE 
f 

COP~ · 



• • 

I 
• 

On 3 l-lDy 
qu st f 
of Aircra 
Eg ·r , 
lurg~it , 
c.o t ~yn 

mimaio 

..., -

co .. -



• 
IT R. £. 

(WICIUO" 

The retaining 
that were the 
point• were obse 

l. 

2 . 

3. 

"· 
5. 

6 . 

The 5th oo 
side , and t h 
broken away. 
support ia e 
engine oved 
atruck t he 5 

The white bl 
ground t~ice 
board three 
by (l) the 
the blade, 
of the tip 
iblade waa a 
the blade • 
the chordwi 
a-re contin 
the blade . 

Radio• in t 
about 20• r 

The ta il 
and t he te 
Station 

w j~g;x

. ·-·· ..... ' ..... .,, 

Ih."\"EST IGATION 

revealed no f atig 
ating cause of t he 
d that ~Y aid in 

structural ~rcmke 
ccident, but v r 1 

counter bnl nee w 
the c<fpUot '• 

the bolto w re 
ri ght . 

e inve1ti ation . 

r 
y 

1 f having 
ruck only th out-

gr nd , e'lid nc d 
rdwis scratches on t he under ide o 
(~ ) the spa-r i s be t up just inUoDnd 

• The second contact of th whit 
id leodins edge atr.ike which co~pr ~ d 
~o the rear. It a~ould be not d ~h t 

atch carks couaed by t he fir t tri 
through cru~pled compreased portioa of 

, I 

se co:partmen~ aleo indicate impac t at 
t of the nose . J 1 

failed in co~prea1 n on t he lett a de 
or. rthe 'right atde approximately 

ar of the tafl rotor . 
the r esult • to be 
the a i r. Bell 
aa detailed in 

ata to anawer tbia 
d teat n por :t , rthe 

"'"'~r cannot be duP,U 
t he teat ar. ot 
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6. 

Bell .Helicopter 
turgist. to~~~~~~ 
Oetaila of thia 

·' . 

• Uti e iiU U l•l . 

luaiv . However. 
c usc the pitch c 

nl o ds that it 
on i:npact. 

.,, 

mDgnit udc of ~he 
ge 1 ink to foi:l 
ia asaumed the 

ny also• 5ent Mr. on Swortwout. 1-tetal
~o examine component• at that tocotion. 
i fi i on are reported in Appendix A • 

• 

. . 
I 
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Copiea tor I 
~. a. W. uiehl, G. Oaleratein, W. Humphrey, 

N. ~ckenzie/W. Rollinga/ECF , H. J. 
~~Cuigan, R. Peacher, £. Roaeler: Lab. 
Filea (3) AVOOH Office, Bell Plant 

Subject: 

. II ~ 
_!jjlSTORY A~O RELATED 01\TA 

Helicopter:. · /. ' 

Hodel ---------·--------UH-1£ (540) 
Regiatration --·--- - ----152437 

Operation: 
.. 
( . l i Operator ------i --------u. s ~ Ha~ nea 

Baae ----------·--------Camp Pendleton, CAlifornia 
Unit. ----------·--------VM0-5 

1 I NTR.OOUCT IO~ 

On April 14, 1967, a UH-1£ helicopter crashed on the aide of a 
mountain in California . A n~ber of dynamic component• were 
flown to ARADHAC at j Corpus Chriati, Texaa, to~ diaaaaembly and 
examination. The v~iter waa diapatched to ARADHAc to view the 
parte. Peraonnel a ARADMAC requested that aince theJ of~!ciallJ 
were to ex .. ine t~ ta and report their firidinl•· all dia-
aaaembly vaa to be d by thea. Th1.a report coftra onl, 
viaual obear!"Ationa on the parta- aa- receivecl at ARADMAC. :::J. 

~ 

The parte receiftcl ARAti'.AC .,. ... eevarelJ tb-e clalu&acl •• 
contai.Ded ......,._ f!ttjaet~, ... and it .. ot aecoQdary cS&.aae. 

I 



' 
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·-·.-bad Mea -ltad r..- ..... ~r. ~ 
tPI•~~"•'o atf.ll fut\ct"tonal and ift t._. &acb 

...... il' lf.ftka ba4 ataticallJ fnotved f ... bend
of t~ JOke and atabUiaer bar r" IJ"'UDcS 

' 
cut in two to tacUitate ahippt • Tbu-e • 

UCtei'IIU.I•J.e beDcS in the ...-t. lxoept for f e .S..p, 
-~· ... •• appeared iD Jeod OOD4ittoa. 

tUbea wn ataticaU' fractured "aar the 
t1lbe MOCUU ta.d .... a bai'DecS off at 

wen .. , aftilable fw ... tutioll. 
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5. Tranam!asion Patt• 
• 

6. 

7 • 

' . 
• 
•• 

,. 

Input Quill, PiJUre 4: ' 

The transmiasio~ input quill and the~ 204-040-269-3 alignment 
bearing and houaing w r undamaged by the fire. Six roller• 
were miaaing from the bearing, ~hich had separated from th 
m.in tranamias n case in an aft direction after ahearing • 
the three reta in pin . · 

Four 204-040-7 
the toes"of t 
had fractured 

ge r te h had ma j or chips removed .ro:n 
t cth . A section 3/8 by 3/8 by l-1~ !nchea 

the aliinment bearing journal. BOth the 
tooth damage appeared to have resulted fro~ 

of the main transmission case on Ur.pact. 
ching damage en the 204-040-701 matin~ g ar 

, journal and t 
the frapentat 
There was no 
member; howeve 
the 204-040-32 
pinion gear. 

, heavy gouges on ·the lower bearing j(lurnat of 
ahaft ~ggeat it may have ~ontacted the input 

• 
The main trip 

Other Parts: 

The tranaaiss 
the other qu 
free of frac 
fire. 

The driveahaft 
fractured • 
load which 
the nbaequen 
•cwed f orv.rd. 

. --.. 

bearing app red c\ean and free of damage . 

case was largely consumed by fire. All 
a were grossly fire damaged. but appearec! .. 

s or other d ma&e not aasociated with the 

5 

tube connecting the two apherical coup'linf• 
1ly. The loading appeared to be a b&na ng 
u~ tha apherical coupling and reatrained 

axiAl load fro. the encine aa the en&iQe 

.. 
• 

tbe to• ~ail rotor fur boxea 
of ••idence of M ~ioll~ 

1 

l 



box auppor 
the riYeta 
forward a 
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J . 
caating haa separated from the tail fin by shearing 

Final aeparation appeared to be in direction 
prox imately 3oc above the horizontal axi~ of the 

ev 
tai: drive shaft were all a 
nee of Lnpact crippling pre frac -

Mechanical .iating plus two fracture locations indicate 
that the ta 1 rotor pitch control chain fractured after t he 
90° gear boz laeparatcd from the tail fin . During the frae-
turinf, thenhain w 0 pu. _ t hrough the aprocket, unscreu!ng 
the p tch c nfe rod om the pitch control quill. 'Except 
for the mec n cal acr .. w G paration, no evidence ot malfunction exiated. 

Croaa Head, Bi(Ure 7: • 

One of the I o bolts which secur the alider to t e croaa 
head waa miqinf. Becauae of dirt and 'fire damage, aimple 
viaual exam~at on could not determine if the bolt had 
fractured on j~act or had come out earlier. The eara on 
the croaa t\eWd vere b nt in a ahallov ''S" ahape. 
Bladea: 

Both tail ro r blades 
apparently from gro~nd 

I 

. 
fractured atatieally in bending, 
c~ . 

Abnonaal f 
to the atat 
ita tbruda. 
•equeao·· 

. . 

ing of the tail rotor imposed a bendin& mo~ent 
ato,, ccu !ng t. hub retention nut to ahear 
Thia lil«ll.· occurred midway durin& t e craab 

D. G. Swartwout 
Metallurcical £ cineer 
Hetallurfical Uborato~ 
&xt. tt57 ..J 
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PIG. 1 

LOCATION OF FRA IN THE WHITE MAIN ROTOR 8 DE 
AND ntE BEND IN THE YOKE 
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FIG. 2 

\.!h it~ tube 
'fractured 

down; Red 
fractured 
down rro!n 

~ 

t Z~O CONTRO~ 

.. 

Red Bllld 

2' ' 
tube 
?4 1/2" 
'ixing lew r 
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' 11 t ... 0 

\D • 
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A frnc~rc r~moving a 
3/8 :i 3/ S x l-!./4'' section I 

l ong 

•· lor.g_ chip 

17/32 ' long chip , . 

I 

'• 

rub 

. -
I . 

9/1.6" 1 g chip 

... 

/-FIG. 4 

/. 

0-700 PINION ~G£ .~ t 

TffilE ~J:\0 1 S2437..a... PILO'!' R LEESE 
.. A.'lCE WITH OPfUv.u\ST 3750.6 ERIES" 
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PIG. 6 

IOM THE 90° GU\R BOX SUPPORT C\STING 
SEPARATED FROM THE TAlL fiN 
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1. ruct. ~nte Ltnk c" 
:. \\a~r 
3. SJlCC~t Wul".cr 
4. CrOt>a:: l"•d 
S. Shim 
6. De r tr. 
1. fi Ulne 
8. Slider 
~. lloot 

10. Jfub Rc
a. ttc st 
12. Shim 
13. Jlub and U! ® A.tla m !y 
!4 .... dll c t 
1~. Rotor :2ft 
lG. ru~h Control Tut..~ 
11. llo'J t 
18. ~\un r 
I 9. \\ :u;he r 
!10. Nut 
21. l)oll 
22. Grip Uorn 
23, lo\i;~ her 
~4. Nut 
~s . Nut 
2G. W:i.t. r 
:7. Dolt 

TA: IL TO:t HUB AND OONntOLS 

• 
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• 

Mr •• R. E. E cr .. 

:-!ess:-s. J. B · ·crs, 
Lnb r1lc~. 
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t 

. Kn~n~ J . McOu igon, N 
'Cf' . 

0 O!l SLlOER At\0 CROSSKI:' !) TESTS 

n n effort to detc:-mir wh-.::t .... :- the' l~ .. s of one of • two 
r 'l rotor sl.idcr ~o cr sheoei boltc lco\lld pnccipitnd~ lo.., .. of 
tn ta!l rotor, ttrce s pnrate ~ s~ ~rc conducted. 1 i hone 
bol t m!tsina. a stntic locd -dc~~c~.on t es t w~B pcrfo ~~ ~ to 
dc tcrm i~c whether fli &: .••. e-ns r dd ·.on1s woul produce: dcf.cc-
t!or.c sufficient mag'1itude t~ • p i r t:h Qp rat ion of the 
roi l r or . A wh1rl test wns c~nduc~~c with on olt loos~n~d 
and: ::h f' missing under VDriou ~onc:h.tiO~\S Of pitch , l Ck, nd 
r~ in1bn effort to excite a y,~a ic instabi ity. Pi lly, n 
crosshr. d-slidcr assembly was t~Ddcd statical ly wi t h 1: boltB 
i nstnll d and properly torou to de t c r.ni ne what com nent 
would f il first snd a: whor itch link load lmagnitt:dc the 

foilurr .. -ould occ::r. I 1 II 

IJ R SUL"fS 

A. Sorl t1 e Load in~ I 
A cro JheaU-slider asscr.:oly w. s lo.::d d stoti~l olly by r igidly J 
conneqting the two grips and on~in~ th pit h chang' tube to 
lo:ld -~e pitch lin~s i;t co- &£ion . The ba~ t .fas tefling the 

pi tcJ~inks were loaded to -3 7. lbs .. :.n the "red" ti k and 
cross~~ ad and a lidcr on r~ d" side "'' s moved, ~~ nd the 

-3 .. 6 ~5. in the "white" lin A s p of . 0 1 inches was op ned 
in t jalider-crosahead join on thd s:de w~th the b lt miss
ing. ~~e gap closed cOC'Iplctel aftcrt the look! wJl& rc .eased . 

The p 
waa a 
load 
A& co 
link 
diff~ 

' . 
ch , hange tube 
lied to t~ atecl "yo 
• eoplied in line wit 
flapping) and produc 

nd cmapreaaion ~ t:he • 
nt ~igiditiea (due to 
pitch link loads ~· 

link a nd ~96 lba. !. 
.106 inch aap vaa 
,... aide. ICO ) • 

ad wa nle .. ed. 
A , et 14 APRD. 1 

I 
ix~d w~\te o shb · r lond 

V connecting lhe two grips. This 
lhe flapping xis (so s to pro• 
tens).on in t:he "..mit •• pitch 

~d" p!i.tch lin~. Because of 
h~ r~ side b lt miss ~g) , the 

: ed Wle~ -1.82 lba. in the ~d 
vhi~ pitch link. U der thia 
in the al.ider-croastj,.ad joi·nt 

nent aet waa evident after 

I' 
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B. '-'hi rl Testi S • 

• 

R port No. 20467.H-ll3 
H~y l , 196 7 r· 2 

The 6:&-e rotor and ~1 d r-<:rosshc d uG d !ortth l»t tic t st 
w~s ~~1rl t ested on f.e· ~n;rls:~ ~ . The rot r was tr ck d nd 
balanced and base 1~ rUns w rc with a .l bolts · in nd 
properly t orqued . ~0 or rp::: was S\o:eJ')t f ro:n to 1600 t a . 
sons tant ! 13° pitch f. d blade pitch ~ s Gw pt 1 rom -3 ° to •13 c 
at a cons t an t 1510 r . Hoth p.tch lin~ x i l lo ds nd blndc 
beo~ and chord bendi m~cnts at e~at1ons 1 .0. 16.~5. nd 
21 . 50 were r e c orded ~ th th ir.stru~~nt tion inst 11 d . A 6 
U5Uill on t he whi rl stand. tively small o cill tory loads 
"''ere mc~aured . MaxitiiU:n Pl t-.... -ink osci ll o~orics r cord d \.: rc .., . ~ :. :5 lb$ . • , . 

'The nut of the r d i c crosshcad ;o slide r ttocmcnt bolt 
was then backed off \0 09 inches. Sqv ral runs ~ rc mad nt 
1~00 rpm and pitch ~ ti~~6 frbm -3° to •13 ° . Londs ~cusur d 
\o'Crc the s ~:nc as for ~h b .. sc line runs. The rotor w s then 
run out of t r ack py Juitin~ th p!tch linkw so that there : 
~.is ll 1/2 turns dift f'ICl'.cc 1n th ir ·rel tivn . ngths fro:: th\; 
"in - trnck" lengths. Th rotor w s whirled t 1540 rpm with 
+13° m n pitch and 600 rpro ~ith ·8° oc n P.itch. Pi~oh link 
oscil~atory loads rc d bcl~ • . !33 lbs . • and no unst b~ 
conditions we r e note ,. 

The loosened bol~ wa rctorqu and th ~otor was g in run 
out of t rack a t 1600 r po and •8° m~ pitch.j Pitch !.ink ~onds 
W! r c t he aace as the bolt looto n d. '! rotor wD-S then 
whi r led with t he bo c~pletcly r eoovcd and no chang in ~ -
sults was no t~d . ~ 

t-,• 
A mechanica l ahokcr hen inst lLed on t c whirl stand and ~ 
the frequency of :its J nput force "-'.tl ~-cpt ro:n 0 to 3000' c pm . \i'" 

No pi tch l ink os cilt ~Ofl.• loads highc.r th'" n !50 lbs. co!ld be· 
obtQined . The rotor ~,s then whirl d at t6qo rpm wi th the 
shake r s haking t he a •~d at 1600 c~. The ~d crossh ad-slide r 
bolt waa r emoved and pitch ~as w pt frqm -8° to •13° ~ith 
ro t or and a~ker r t 1600. No p~tch lin&< loads higher 'than 
~40 lba. were reco ·a~. no unstable cond~tion could be ex 
cited . Thia vaa re te:d with t he sh ker set at a lower fre -
quency to excite a ary beam mode of the hub ass mb!y nd 
no cha nce in reaulta no t ed. T~~ ~issin bolt was re ins talled 
anct the ruaa were N a ted . "Resul t s we r e t he same . 

Pi JCh link lo.da 
~nt nco~ .. ~ 

. 
lade bending •omenta were recorded on 
ll whirl teat runs. 
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,L A tai 1 rot or cnrbo n .d pitch ch nl!e cont ~o i. quill • co:H rol 
tcbe. sl.i.dcr. cro:.s .c . and both pitch li. \ks we:· sscn;bl d 
p r Be.l Drawing 20 i-700. Tne hub n~d b d~.s~cmbly wn~ 
not installed . The ge rbox wa O\:ntcd ri~idly too tcs .. fix -
tu:-c . !he p:i tch ch ngc qui.... -s locked by mcnn'G of t he con 
trol chain an~ ~he nbb~rd cndr of the pitth links ~ r con-
nected to ~o lever wf.ich • he geo~ctricnl rc -otion -
ship o. ·the pitch l nk~ on ~ne he icoprc r. 1-"ig. l sho\,;.:. 
!..Cho..:m:nic dra~ng o ~he tc .. t instnll~tion . 

Both pitch links we 
eatibrnccd hydrauti 
mogni tt:dc of the ap 
that o: the other s 
cho en to represent 
nsscmbly flapping a 
impoc t' in a e r as h . 

to~ded siz-.ulrnnco,:sly i n compr .. :pn by 
C}'· :indcr ' ng through t: ~e ! "•"rs. Th 

lied pitch _ r., load oq one sid \J3to t1..<cc 
de . "This.lo chn c9nd~tion ....-ns nrhitrnrily 
a pos • .,~c lo~din, du :o rhc hub on~ blnde 

c or..·ng off of he tbil rotor m st on 

• 
At pitch link lon~s in one pitch 
link a nd .2 .. i'o pound the higher lo dcrl 

. pitch link buckled runot:t on t he 
outboard end . All• ther CO":\pon"'nt of th test ss~mbl~· \o'crc 
rc~c~ing t he nppiie r e st tonds at the time of t he failunc. nd 
no evidence of fa il .. e or permDnenr (iefonnation o~ nny o ·thcr 
com?oncnt was found. 

l 

" 
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lfill:, CONCFJIIIHC 

UH-11, Bu.l lS24)7 1 PIWr GRUlU&U 

1 c:10e in earl.7 on t.hat P'riday abOut 0615. I don't. recall W\o wraa 
in 1::\:l.~e t' at momi.z\c, bUt titloever it. -.., told • I ws Fin& to fiy 
oo PCii{ ch• r•-: on UV- t ), and to co out and pr.,_tli&ht 1t . ! \fltnt and 
cot otl8 p! -nigst e&rda flnd wnt out to the bird. I atartAd t.he p -
t~t. a: d evorrth.in& looked tine . "rter it •• ti.n1aMd I r•••red . 
1 Had• .:torgotten to take •1 t\1111 auple, ao I went and F.t the tu.l s le 
bottle d t ook a e&lil)le, it. looked cooct. Ground ~l"t ea. out and. 
put 1500 lbs or •l&ht• 1a tne airera.tt and I atrapped tMII 1n. I was 
ntislied nov that ahe wa ' re&clf to t"1.7 ., I wnt 1n and •i&n•d it orr . 
I waited a~Ua until Li tenant PUNCHF..Cif e ... 1n and ai&ned the Tallow 
Shee t. . I told hi.ID that I was coin& to be tha crew chiat and he aa W. • 
a brietin£. We wnt out o the bird aod be startAd hie p,.._n~t. He 
oUl'l ~ a good pre-tl.i&ht d waa readJ to atrap in. Ueut.an&nt r;ppxr.msr; 
VUlt =-~ t. out t.hare yet, so Lieutenant PUNCi£CW decided to ao abu4 and 
st p 'tn and cat anryt~ aet batore Lieut.anant GIR0 WIUSI oua out. 
He started hie check list and evel')':thl.n& lA8 aet . We eat tMre a 
m:Uut::c or ao and U.uten.ant G~ ca. aut . ft. -. in bi..l uaual 

ood ~ ad a eked it e •rrthlnc ..u !"8&47. LieutA~nurt. P\JNO«D Mid 
it was and ho hopped in ~d atnpped 1n. V. t.almld up amd aftrythi.ne 
looked &ood• We t.axied i~a.nd tM to.r cleared Ul to pt 1.n a f'iCht 
hl.hd or~it t o ahoot eo• uto•s and •~ preci..li.on approaches. ~ 
u t ft!lJCHEC* wu cloi.nc , but I recall on ana ot the appraadtaa bi 
clrj>ppod lhc collactiY• t~ Cast. and too hi&tl and w hit tbe deck a 
little :00. t. Lieutenant ~DEESE saicl 1t •• allript ao w proeaadOd 
t o C4q) Do .1AU ameS sbo:JE appro1ehea to tba hell-pad they baft tblre. 
Lieutenant. f"..a IC'HEaf •• littJ. nervous but Lieutenant GREDfiZ!SI told 
hila he won d6 tnt: tilw praba0l7 • w h.1a eo• oontidenca. lll6 then 
went to Ca .. e ~. :'4 n.es and idid ea. RlL '•· L».t.i~Mnt IUIQl'I(JI .. food 
at. thea oo an •t atll.J lq. V. ca. back to *"~&rita Area .and eo• 
l.ar.dings on a slope with ClM *id Clll a slope and t._ Other one in t ho 
air, after that w ca. iancl lolllfhd. 1 ran into t.M l1De sh.acik and 
aQt the par tor the extimal -~ Jal"t ot the hap wt tba veilbt 
c -.not. read7. V. jpoulciD't t!ild .._,...top eo ~t 
G~ deddecl to a~t-.. an.-. t.laa bop aD t.be nat launcta. 
HI to)d • t.o tab out ~ -.u eDd told • .._. to be Mck there . 
The tu:~: truck c- out l rer.eled 1t. 1 c.- 1D to the line Mc.k 
e.ncl told Ground Support. Wi...... bid to b8 a ac ~ I ..st out .0 
~f.o bc.ard to ... who .. ilal to M • t.be IN ad c:nw, I found out. 
t.: n thGt ., Mct1oa J' told - l coa.16a't tial1ah U. bop bec&UH 
tha bbd wa•t 1D 111JJ lcm. r..., ••~ eot.ber oNW etaMt aDd I 
n·-d IV recul&r dvt 



~ce Olt)o:- 1- h~• been A rel:iber ot V:-!0.5 oi.nce October 1966. 
He ""t fVJt. en !.on-Crew r sunn"r tli&ht p y i:'l Dece.ber J 1~, then 
:t l •• C .. !~c::ber tor tro.ini:n& an~ 1?67 w:1s plAced. on Crew-
I:C r 11.ieht. ~»'1• Laoce ·co~ral.-- t-.aa A to~l ot 26.3 hto•l!"e 
~i&nt t ime in the UH-"1! . He ia considered a crwdible witness • 

• 
I 

• 
\ 

.... 

s::'ECIAL tL .IIDIJJC &lQI 
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.. 
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• • 
S1 AT!NE. ":' OF ~<F.M. u~c DKi \'MO-S 
AAU r1 • l"" I.PiU:. l Pi~'!' ~il:!Uu:ES3 

1 ~' a::sig:'led the reg..:l.ar CrevWet on UV-1). 1 wae aaa~td the 
Cro ~ ._et at!er the •ld.n.g C'! three wortc aectiens i.n the m&i.ntenance 

ee;tr I 
.c • r.-. !t !-.&;1 only bite up a short Wdle ror it h.a:i a 1&1 later l 

be • ('. e ; a- • ·.-ol ion 1!f1~rat1on. Al B) ' ~ chan !..~ Met cna Set . · 
-t~~n.... t~' a•. bll.~er b&r e.r.d nl&ht erev put 1t. toset.her . I 
Wl:h'k ~ JJf! the . t; . gr!pea Uill rollovlna oomii'.a . T!Mre vas only t "-0' or 
';. "· n,e~ '~ 0 r.ct. ~jor 1tr-..s j st. !at,. vire and ~l thin,:: on 

t.h r <::1'" h -.! . ffhh ire 1't t.ad a 5lt)..A et~Uiter bar, e·. n t~ 
1 t. • l r. ,5:.0 rotor ~yt."te • 

:f't r •.,st ~C'P (Ou:-1: 
t.".e j:Urcr !'t • ' eent oo:~ 

~m1ch .. • a!r.:· !t fit.-w aatia!aeto::-1.J..Y) 
n l.1rd 4."\d r. rt a d tlJ ing. 

~ :lt'~ l ll:la tl:e crew' 4 .. :r did a ~t ll " ·• pret~tina & dallies 
(04:1~.:; airc:ro!t wpec:tion . I.B) . 'rne c:(y ti:D I c11d not do thh wu 
•t n eC'I!DII!tOM !lev it t or n ~ t tl)1.ng or e rl)- lau in tho comin&•• 

Du:-1:\& t.hle Uce I e.v;per. w:cod no d.i!fico.J.lt7 w!.t.h th8 ircratt. It 
!1~·" real c:::oe~ and 1t. hld • leaks t.o rq btowlD~e. 'fhe aircratt •• 
J. :;t roeeo.-u:.'bl y cl M , ar.d !t;. r aa I mow it. had no ~acre~elea 
t . ~ ~:a".!Ul ~~ :o !.."l -.:j y ~~A;t.~ t.~a ao.! op r7.t1on ot t.he aireratt. 

~ ! a.-. t:~ ai:-erc.rt , "1"7 !l.ona, b'Jt I ~d 
j ".at ~ ~0 }:nov !.t to tHe cr'..nt I foh per~ etl, I r. "'11• !}J'Jt& 
in tne Airp.!A:l • !v n tho~ i t. u a re:-eonal opinion I bellend 1t to 
be .-. or th it: rl rcrol tf if\ tt. eq-.1 J • I voul.d haft nt 1rd.th it 
M.J"" :-e dth~ .. t. t .. "''7 c:!.o!~ 1 or a aecon:S tl\ouq.t . 

1 nswr t.ac! to add o.r.y rp• or t:-ana:ld.uion oU cr eyd ullc fluid . 
The r"J .. o:- t.ud "' ""a :! !r~ ql-.. &nl1 the collect he eel .. ore didn't el..ir\a 
out er.:- · h ~M t~ hn t.ice. Soarot &in:ra.tt alin& 1t bali •nptteh 
to :lake !t. nPceaaa:y t o ~ Sd~sara Auabl7 an..r eaeh ni&ht . 
~· !.rcn had a new Sci .. ~• a.nc1 S...hplate aae~ an1 all ocntrole 

'0 in g:.~d , pe . The ~ pertor.d WI'J nl.14bl7 and p.ve • a 
feelS ~ ot •acur1t7. 

I ! t.!'le &irplaM on l3tb (nicht f1T ..... -w) on a -~t hop and 
~ n'l't ~·c. an.vttWw out: qt the ordir.&J7 on the n~t, or on the 
pot.~tl.igi\ L"¥1 duri!:C the ~ ot the ftlrcra!t. 

l !nelor ..t.re ' .5) 



• li 

the airc:-art '"' •U. a 
ai-c. rt ~~ 1n ~?Od ! 

Cor?Or.ll • has bee a Mllber ot VK>a5 aince Sept.e.ber l'i66. H'!t wu 
&b!li.g!:e'' r.-:...-cn:w Cli&ht. p.1y tor crew !Mmber tn:.ir!l."\g 1n January 
19~7 n.i c:"'l.g."'led aa A ct"8'llt I!Y::Dber in Februa!'T. He has flown a total 
ot 11~.) r.ours !n t.he Uli-ll. Corporal - ia a &ra1u&te ot both the 
T-~ .r,...:.t !':1gi.:1o cl.Asa ~-o U·.a UP.- l.E airtl"U::B clue at. !waG, c.:.· ~J 
Per.J.:t:t.. ... ht b a c:-euible w1t.nes~ 

• 

2 
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• 
1967, UH-1E !MlO 152!.17, PILOT GRIZirU.ZSI 

f:-J\•:s:.PIP1100 Or HLD!O SIOt:5 BE1T€9J !.0~ SEACH APPROACH CcmRO' ... 
JJ:U t::;:rorof VICTOR l; C 14 • RIL 1967 

LEC: "": 
ti\'- 13 - iJnLo . V!ctor ' ntREE (UH- lE Bureau Humber ! 52437) 
Lea '\ch Co:lt:-ol 

~:rr.-: l : nil Uniforc "r1:oa Zon~ (Local) on 14 April 967 . 
Jltta. 2: ween 1143 &.''ld UV-13 oro all in Capita l lottera 

sims ar a:.u. in lcn.:e r case . In addition, 
sigr.a are in p:lrentheees. 

~~~ .): require tive z:dnut.u prior t o and subaeqwnt to 

1 ~17U 

1 ~1 eu 

~22' .. 1 
+ ~o ~:.~ · uv-1.3 

l!V- lJ 

UV- 13 

\ . 

• 

esions . 

• 

B:~ACH APPRO.\CH UZ:I VI CT<J\ Otre-'nmEE • •• 

••• t~IFORK ••• :Ji ••• VICTCJ\ c;m. . AH ••• THREE lS ••• 
• • • ?OR YOUR VFR F'..IGH'f PI11W C .H TOO COHTAC't' ••• 
• • • FLIGHT SERVI CE Cit •• • :.H •• • I IT NECESSARY 
F Il.E 'l'llROOC H ME ••• Cfl::R • 

.• • • 1 milD <XIITJ.CT'!!JC ·~. 
I!IC UP Cll 1'1£ /JR. 

IOO •• • ~\H •• • UJ'ClfaUl v:e&OR •• • I.H . . . :_Sf{. 
1m3 • •• .Jf ••• GO f.HEJJ) '-11H YOOR FL:GHT PU.~1 

"""'-· •• VPI rtl<Jft PUN mJIPORM V l~ O:ri
I'NV!:"'R IS ,_LlCX.lli UHt ECHO, hu1roRID !U DOTS 

• ·~ ~P?.-J.I, ~..QPa2> IEPAf.w'PZ '!'U£ WAS 4T • • • 

lJC kCC~!WI:I 'kl'J'H C?!!.\V DJST 375~.6 S!2tJIS 
• I (2.4 

• .. 
• 



• 

122lU 

1 ~.5U 

. \ . 

UV-1) 

UV-1) 

LOB 

UV-1) 

J..GB 

UV-1) 

LOB 

(711 19) 

(UE) 

(71119) 

(llm) 

(71119) 

(711t9) +..,....., 

• . 
••• w•, ••• <JII-IIER. · liEQUESTirl:i • •• WA ••• 

<*E • •• IH ••• PODI'l' OP D!f,JtT'JHE \~:AS S.\M VDIC!lf'm 
CO • .S GU UID UGHT HOOSE. RE~~TING TERP. l U 
PUJ$ Otl&-'Mi.OOS tJII) VIA DIRECT EL roRO VIA U)P!;CT 
C . ..MP f'IHULETOI . c..iW PKIIDLETON IS DESTI.N:.,!OM. 
nHI ClJT· CIS ••• 1§{ ••• CJII POIWT PM ;,IG) IT'S TWO 
HOOI.S • MI.• ON 80.-JW. PILOI' 1 S J. J4i FUN OtE<Jf, P -
U, ()QRR!CTI<*, POI, UMIPORM, NCN!tt;F.R, Qi 'JU..IE, 
Hartt, !QiO, 05C .R, NOVDCBER 'JI 0 ••• Eli • • • IRCRA" 
HCM& IB.r.SE 15 c . .w P!NDtEroN. 

UN!! - M VICTOR ••• o\li. •• 0!$-THF.E! • •• • .H •• • ip:;ER ••• 
,\H •• ! .~ !ClJR • •• »i ..• ROUTING W .• S TH!.T .\ N 
~ 'r-ltuiE m.t .. . UH • •• YOJ W!l\E GOING TO CRlJISI AT? 
I KI$s.ED 'nfE nLTITUUE. 

I EH •• • Vl'R. 
I 
~ ••• ft'! 'RE CIUJISII«< VFk. 

I 
lJNlPOnM V1 CTOR-R ~ Nl ••• nuu!:E ( G .RBIEO) !<l.J 
tJ..Sd DEP.tRTKD THE ••• .. H • • • UGKT HOOSE f,T am.
Nnit$, IS 'nl .. T COFJiECT? 

1 m 15 .. PPD\M ••• t\H ••• ~TmEE-ONE-NINER. 

I 
UNIPbRM Vl CTOR ONE-TfllEE, I\OGER. W& 'R! PILING 
!~ FLIGHT PL.N TH fLIGHT S!kVICE ,.T 1lUS 
TID. 
oolnau:E, ROO~ . ntallt YOO VD\t KJCH. 

II :r 1 f\E \CLCOME SIR AND •• A.H ••• DO YOO NEED ••• ,Jl ••• 
Tf' ... PIC .\DVISOOIES, OVER? 

atl .&h ••• LOs ~lam1toe 

Jet M.,.n kilo Cl\e-on.-nine ott the 

...-~.- MftD kilo orw-one-niner, Lone Beach 
,_,.rLUJ'e Ccmtrol R&4ar contact tratt1o bet.w~ 

w an4 cne-o' cloCk, tw .Ue1 V..t bound. 

111111'4 ... ..--. kilo one ane-n1ner, tum ri&ht 
-.u• tMD ane MI'Oe Cl.i,d) and Mint&in aix 
UK~ma tor ds ld.matea att.er departure. 

• .rop ~. ~ two-c:ae-sero r1Cht. an4 

AOCV&UJ ' ca WI11 CfiiA Y DeT 11 S0.6 SDiES 

2 

• • 





122llJ 

1229U 

12~ 

12;. ·u 

• • 
l e tt., wind'• ~1ctrt.-aero dogNes at •• a •• one
zero, contact tower one- one-nine r point t our t.o 
enter the t.ra!!ic pattern, ad·1ise them you avo 
the numbers . 

(N1)8)P) hcgJ r, three Pop. 

LGB £H • •• K.Ritlt UMIP'OKY. VIC10\ ONE-'m?.EE, DI D l OU 
:rF.J."T O!f-.1. CODE Z!RO..S!l, .SIH? 

UV- 1) ·;~CTCI\ CJ:E-!'!'Hhtt1 I OOER, SQUi.WKDKI J.G Df. 

UV- 13 

LG8 

UV- 1) 

LGB 

LGB 

(N4J7 

(L<E) 

( 

(~) 

tm:f'0.()( VICTOk ••• •• H • •• C:~ ••• !H ••• THm:! • •• FJt • • • 
I H:.VD 'T PI~ YW rp CJf YOOR IIDT •• • :.H •• • 
l.RE YO'J . .. .. H •• A-.~iPrnO:,CHit«< THE SHCREUNE 
SM'H&nST BOUND NCM Cfi l.R! YOO Et.S'I'BOOND OVE:>t 
THE W~T!l\? 
THIS IS VICT R Cll:E-THHF.E cv::R HUNTD«<TOO BEJ.CH 
,·~T ••• :Ji • • • T'f()..!IGHT. !H . •• FIVE-THOOS.UID • •• EH •• • 
FI7E-HUtiDRl":>. ft!,Ql£5'!' P'IJ.,QUENCY CH'.ta . 

EH • • • FF.EQUDICY CH '-NGE /..PPfCOVE;) • 
. 

nf, .. ar; YOU SIR, OOT! 

EH •• • I cc:r- CHEi\ UE.Vl' NeW l,'!: U'CHM VIC ~THl\EE 
FCf,. Y"'l.'h G:U IN7~TIOO. 

Lon& Be.lch J.pproach ont.rol Cessna t our-Ui o
von-t.hrcc L!oa • 

. 
C~ssna toul"'-thre~sevan-three Lizr;,a1 Lon& Beaeh 
.. ppro ch Control, o.cr. 

hoger , Long Beac}1, eeven-t.hr .::e-Lim at. Lo• 
International '- Lon& Beach, over . 

tour-throo-scvcn-t hroe • •• eh ••• Lima right 
t rattic, runWo71 vne-eix risht, wind1a one
•1&ht.-sero ~s ... •• at one-cero. Contact tower 
ono-t~H ro-point !1 ve at. lea at !1" lliles troa 

· tkae a1 rpart. , actriM t.h m 7ou han the nUIIIbe ra. 

I 
Bh • •• roce!l", eewo-three L1J1a . 

) 

{UP! 1) Loll& BeaCh Dera~un Control, Unilona Pa~ ·cr..
ooe, eft ~17 Lo8 .U at tbree-tw, owr. 

'"$J 11 AcoreDAICI VITH CI'IAV IIST )7,.6 SIRW 

• • 



I • • • 

" 

. . 

I 

I 
12~ 

(UF) 

(LGB) 

(UP11) 

(!1;8) 

(UP 11) 

(LGB) 

(UP1 1) 

(LGB) 

(UP11) 

• 
Un1 to 111 P"P& ••• eh ... cno-<lne Lol'!& Beach Depart. \An 

Cont ••• eh, rc,er. 
I. 

Unit:on Papa one-one, rou j\:st. lifting crt t.ht~ 
~ t. , I"Utiv:l)" 1 OYe~? 

Th1 11 Papa ong.,.one, t.Mt 11 atrir=ativc • . 

Un~ ora ?a~~ one- one radar cont~ct, nd ••• ah ••• 
a;_iinh cross Micf.my inters ction, at t~t.hou&&nd . 
Ma: · tidn t our-thou!W'1do 

rogor . 

Unltcrc PApa Clf\u- cno , tum l e tt h.oad.ins one-tWC)oO
~c .:> . 

P I one- ne , rcaor, coc.ing l o tt t o one- two
t ro. 

I . 
Unl!'Dm Papa one- one~ 1a eight mUea Northwut 
of ttte Midvay illtoracetion tum lett hoadin& uro
nWr-aaro. J oin Victor tventJ-thrM. Resume 
norstl navigaUon . • , 

• 

I berebJ cert.ifJ ttvlt the above 1s a true transcription or the 
• .::o~ radio transmiaeiCI'l between 1217U and 12J)U on 14 Apr il 1967, 
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Prep:.red by 
t~1ne Cor ps ll:- S 

1 . 

... . o! 

?!lot '• r.a:.e 

S. Pilot ' a hoc.. 

Ce!"t ... !ie!i tr--• 

2. ... a.r.d t~ ot 

) . ~£Y (c:ond1~ion and 

!e1.'bil! y 10 I 
s. 
o. 

1. 

6. 

9. 

!0. 

eorde:! J.! t '!.c.e 

.. 

• 
• • 

'!c:~ .. vi ior. 
• "' 1 S&n ta :.::a I c.. 

records. 
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• 

. .. •• 
ST4'i'EKE2r" 0:' \o.:::A. • • :.. to= • ...I'!'!0~\5 ri ":' F.'"...:::VAJLED AT t!CJ.S El. ro:"""1.0 OC.~'! b 
THE Pu.: .. _ .~. .. OOiJ ll. A.nul. 17->7 t ... :L l)OOU llo J.ffiiL 1967: 

SYNO?'i':C .si TU• UO>:' t:eclc c:.z:-!'llcc t.ro::tb t:.lid p~~ed t.h:ouch C!e lee 
area b t1o: en c ... oo.. a.-rl lOOOU !ollrN d h'-J :t \l ' 

ri~ · o! ::.i:oh PJ"CSlt.Jr , res.Ut.ir." 1n :-..o~t ~~ble 
a:ir ..:tone the. DO'I!t!'la:rn co~t ot cali!d'::-:-.!. • 

a::._:.AL .::.c.~t-:I.R CO!· ITIO!;$: S:~Ittered lw clouc!s t. an ct~t.i:at.ed hot£}lt 1 
) o~ 2 ,50~ !cct ~~ 09SoU h&d 1ncrcue~ to bro-

CCl.~!':':o~:s OPS'F.il 
?E.AK: 

' . 
• 

.. • .s rot 1o:;e:J vi.tl. ~ rtrc:-A:!t. re;Y.)rt or 
rc t ovc:- 1-::.«.s II. i'O':O &t a rox . 

• rep:-t"'..ed by sm:e a!.rcrnt:." at 11 ,000 
• cast l ·er at an e~tir..at.CJd 16,000 

t ..i.JOU had ib cFCe r ... n -..:::knovr. bnse o\·e":'"e $1. 
o' c-rr~s (clo· ~ ~th bases above 20,000') , at 
10)6U. . l 
Vieitt;uty u ... : __ ,.. ol:\. cnt.ire d;y \1 s ur.rc:.t:!et.d, 
(grt. 7 r:.il .. ~ 'lo1.th no p7'ee~¢t.nt.ior. r to-:-~-
ed .!'b .. Ct c.t U:c (lcy . 
s.... . c ). .. -s <!..:it'~ t-riod in ~ead~ " ~ frOll 2SO 
c!etrcl!~ (in r . o t.ruo }:ort.~ ) v r~nblc to 260 
de rec 6- liJ :nots. • 

~el ~~~od 10, 000 !cot. 

• Y.:J.S £!. '!\.~ !U vrCI!UTY cOF St. .,. AGO ' 
f'l..n to ov..,rcnst layer est!n£t.cd nt. !>,000 

nb~:e 3,000 !oct ~~~ o~sc~r ~ ~~ clqu
.~.w-ity bCl1ov clouds wat bttt.cr t.:."l&.'l 7• 11<!, • 

fZCWSu"RE(l) 

i 
I 

• I 



• 
'l'tUU~SSIQI Dl tnt-11: UV-1) (!1U~i0 152437) 

, ::AS LOS ALAMITOS 1.!4> "J.F SAN CL!MP.:IT! ISUIID 
19~7, Cll_)40.2 ~.J~._C"/CIES . OORA':'l<JI c:IIII1'IU 

Ma:r o~y , ~~ Day, Mar 
m!fc~ ~outh ( e..--:r! ot t.$1.8~Laa1cn 

.. 

• 

• 

• 

:». 1-67A, 14 ~u..L t961, Wl-ta, DO 152471, PIIDf (JI"Ilzasi 
-...~ &Ja.DD u ~ wmr '"'' DST 7750.6 Sl!':lliEB 

• 



• 
• 

• 

• • 
r 

~ 14 Apl'il, I c.p PendUtcla at 1250 1a a 111-11 cm • AIIID 
hop to W"..AS 31 Toro lEAP Slat.a ADa. At 1251 , tbe Cup r.ndl..etOn 
to'W!tr e.Jrised • Kl Taro '-r had reoei'Nd a lll!DAY trca UY-13. lo 
turt..hor into~t !cn •• awtl•'-• AJIPI"CCPateq tiw -..ate• later, 1 · 
cCC'lt.aete.:1 n Tc~ ll -., aDIIft.l..cl \he orta:1MliiAmA'f report. 

1 aa .. .-.cS fttmiiLI'IU .. uno..- S..fth ~ ud ' rti•wl.J 
iMt.Nct.ed tour 111111 \o MU"Cb a ..... , by N ndio, 1 wo n-
quasted aaai :;tan-:e ~)0 ancl nqueeted that t.M Group Co •ftder 
be noti fied •• 

Ae ftriou •J~p~en joiDed in the ... reb, 1 uaiped. thea llllcton 
of H&reh • ~rou false ei rl.l1.ua nport.e be .. dlrU'\-
inl 1."\e A cout. heUeopter wa. au~ UM Mach ai"'M, aa \MN 
wre c~a1dllnble . ot a helicopter crub at 1M ott IUit~ . 
BeaCh. I t 

--....-n the loo&l &I'M attAr ~ U.t UY-1] W. 
h1a 11 Toro IrA ( 1250) at tbe U.. ot IIU a!Dlt 

l!lllllaf!ll pUot.'• bablte penon&1.17, I oonolatrat.M U.. 
111.-{ll~~l:U beOMIM of 1~ bett.er 1Abarent. HU"'h 

.. ~ ... IU~1C· ,_ LIIDci1.'1C .u .. 1D u. ..... taiu I"' 
IJ.OO, 1 recalled au! bat \be Mach .. reb aircraft 

Sut.a AM. After a aODI'e,_. •re ~ ~ 
... ~~ by the 8eal"oh Coordinator, t.ba 0ra.p C !jar. 

t1• ot t.be lll!DA! aDd the •IY11111 2-4 hoVe w.a 
t.be Santa las &1 Toro u., ri.a1bUit7 1 s-20 .U.a. 

U.. Jut wn parti•ll.J *cvecl b7 a rat.ber toW 
mow t.a. adul tapa but tr-oa ttae holea a the n 

.. ,waw U.. at u.t. S,OOO .teet. '!be ~ttc. ..
iDOtMr ._,. Md ....U aot•ll.J ........ the 

at• ... eiW?k:J)7 a...,..Nd t.\ wn ns•J.e to 
.... u..J '· 



• • • 
toot lo·. l . Froa t.hero I hiked :io\.-n to the cnuh ••n I found all tour 
!!rn cead. 1 s tr.!or.:l'ltior, .., 5 U.e:l passed to the Grwp f.oirao\nder, &lao 
n! ''x;r:-,:, t tl en:.nn site . ~ 

I.ieut.enr.nt C lo"'d 
19L 7. t!e ha • lS~2 totAl ho1\!'S , 
the UH-1!. 

.. 

V!\5 c!cs~ted a Nnal Av:ihto r in April 
10)6 helicop~er hours "-J\d2}2 houra in 

• 

• 

I 

. \ 

!PICIJ.L ~ua..u"' JSgJJDD D ACOOIDAICI Wlftf CI'IAV DISf )75(). SUDS 
• 

. 2 



CrRTt Ff~D T0 UE CCP'f 

~7 OOE IL'NO l'S2431 PILOT OR~fl'LI£SE 
AC:o;mAict. '-"''IH {)PIIAVf~sT 37SQ.6 SE!IES• 

W.WCLQSUIII tr1 . 

{ 



• 

1 • P'-:Gtn• T!ME 

Octob~:-
Hovembc:r 
Dcee!Ibe:r 
Janu&f7 

2. 

M.JlCH 

1) Oown; 
24 ~. 8 
25 5.6 
:.6 I I .... .. . 
'7.1 ; .9 
28 ) . 8 
29 3.9 

) . ::>rsc'REPA 

J2~§~F::flJJl~I 

1 : 1 Vibr ~ion 
1 : 1 ll 

' : 1 II 

. 1 : 1 " 
1 : 1 .. 

1 :' 'I 

' : ' • 
I : I II 

1;1 • 
111 • 
tal • 

•111 • 
hi • 
hi • 

• • 
FT cn:F. '"'!ONS .:1 M..\lNTEN.,llC:. •. !:& .. ttY 

UV- 13 BUNO 1521.)7 
C.{~iR:il 66 - 14 /J'Rl'L 67 

Y MCJlTH: 

5S.O h"RS f' bruary 41 . ~· HRS 
,56 .9 HRS Jl.a:-eh 61 . 2 ms 
25. 1 I IRS :.prU. ( thru 1 l.t.h) 36. 4 HP.S 
u .s liJ~ 

. 
OJ~ YS PRECEDING .CCIDENT 

J.PRIL 

000 5 ,.7 
• 6 4. 6 

7 7 . 4 
8 1. 7 

10 4. 4 
1l 1. 4 
12 Down; 50 HOOR CHECJt 
13 7 . 6 
14 ) . 6 

CTia:S BY TYPE 

r~ ~CEP.~IVE :.cTICii SOORCZ DOCUMENT 
. 

70ct66 Res et pitch change links GJ1-62~884 
I '70 ! # 6 T.<:~ bad~ c ;.. • ! ! ~ rns 

• t. o- GJ 1-6280-877 
,, Cc~i.6 Rvset pi't.:.l change li.n.ka GJ 1-6?.84- 884 
,-:Io:rb6 · To.:-qued !M.ct.lon collet GJl - 6)21 -875 

1Dee66 Repl&~d trieU on collet GJ 1-6335-'966 
r (CAncelled) 

7Dee66 Ra.oYed & :ret orqued 
friction collet GJ 1-6)42-823 

)Jan67 Vibration within llmita GJl,?00}-41>1 
>J3rth7 T-ightened friction collet GJ ,__ 7005-508 

t2Jw7 Reshi.laecl svashpla te 
Repacke4 short ah&!t GJ l,701 2-588 

29Janh7 Cha•cl ld..x1M lever GJJ, 7019-689 
20JIIt07 ) ~·rei blade up GJ~7~71) 

'lle'ltHI ~ trtct.1on oollet GJJ,.-70)~S7 

7Ftlb67 a.to n:ptcl t'rlct.ioft collet GJ~70)8-0)6 
7Pf/bllt a.to~ trlct 10ft collet GJJ,?0)&-047 



• 
10i'cb67 

1!. r 7 
17!-·n u 7 

• 
m•! .. 

. 

• 
GJI.-7041-1.33 
G.; -.-7~!!-068 
ll/C Log ok 
GJ4- 7087- 5t.8 

1.- 70 .. "- 563 
GJt.-7De9- 575 

I CP'cb67 n collet GJ4-70~ ~ - 1 34 

n c et GJ -70f!J 15 

~d uc Fruq\len .. y I 
Vlbr..-t.ic.n l iJn:.67 !r eked tnU rotor 

• 
U!dt p I"CQU :1 J 
Vib t.::.on 
Ui~ ~~rcqucn~y 
Vi"tjr.l -:.ion 

!"l!!IU "fie.. .c n~ 
Co..,l -ti•.a 
Frict.!on 

Chl!:.gcd hub and balanced 
11 J r.~? t.n1l r:ot r 

Cha."''god hub Gl\d ~lAriced 
23J.an6.7 tall • t or 

• 

Increased b'.1Ut in 
t ;~eb67 Fr ictian 

Pit\ B M:.Ccn !.!1 
Droop St.e .:Jf 

Re4 Bla~'l 240c~66 Rcpla.'Ccd pin . 
P!.vot Pin r-.,r 
D:-oop Stop ie 
Broken Heplnced pin 

Pin on Co-?!.lcts oCr well 

Yellow Sheet 

GJ4-7011 -7)7 

GJ4-7023-7J7 

CJ4- 70L.6-260 

Yel l ow Sheet 

• .I 
Yellow Sheet 

P.iil on C~?ilots 
Door lfeeds Rc
plAoir.g _thin 1 .. s Yellow S~eet\ 
Pilots Door 
RAttles 

LowS NoiM Heard 
1D Tall Sect i on 
tllt.h Correapondin& 
Jerk in Tail notora 
Check PoeaibUit.7 
ot Looae lraea 
f.-aline Jua4der pub 
tQu 2911w 

a.•~ac .... 
tor aa- lo-J .., .. ,.. 

Adjusted Pil ot$ door 

Cl.Miled and checked 
tall rotor .. no t 
cradta ADd di.tort~. 
Tail Rotor and catWta 

Cril!plle4 ,a.tb lite 12 

VltUD tillite . 

GJJ.-710.3-089 

Yellow ShHt 

Yellow SbN\ . 

• 

I • . . I .... 



QISCHEPANCX 
Tendoncy 't.O 

OVerapoej when 
it~Jocing Collec 
- tive 

GO'\·cmor RPM Holds 
at + 100 Vice 
:t55 
Max Beep 6f:I:X) 

Ma.x Powc r 0 . ?f. 
Hi8h 

690° on · Stl\rt
Battery Volt.agc 
Dropped t o l2V 70ct 

6eoP For 2 Soconds 
on St.art 22llo 

Could Not Get 
E."lgine to Start 
Witr~t~ E~cccding 
Tempemt.uro Li:::d.~s; 
C.rev Chi.ef P.epor~s 
Little or t:., Sound 
Froc Igr • .it-...·s- 2~~ . .· 
C~r.tr~l I~d f~ttL~g 
~.ix!ng .Le~ro 

011 Slung c.n 
Tail Rot-:>r l !Fcb 

Tran~egio~ Jil 
Lenk Fo:md on 
P~o. t F!i.t .t 

Tr&na:dssion Oil 
Leok 

il7 ~a Occa-
~llots H>>r.css 

aicn~l7 3Feb67 

7 

\ 

Rerlsged Governor Cont rol CJ4- 6357- 264 

Reri&Pd Gove rnor Control GJL- 6.361- 264 
Beep Cheeked b7 ,Subsequent 
Pilot; Checked (]( . GJ4-7\1ilt-712 .. 
Adjusted TL~ ~crew 1/ 16 b 

t\ir:l GJ4- 7012- 587 

Recharged Batteryi this 
CC":Ud A~ few Abllo~ 
Hot St.art · Yellow Sheet 

Within l.~ts Yellow Sheet 

Changed s~r:ingr P\l~l • 
tlozzles and Igni ors GJl- 6334-933 

GJL- 7046- 261 

G~ased Tail Rctor GJ4- 7047-,04 

Uo J.eru-:ae ~ ... ri 5 
tt.inut.e T1.1rn~p Ycl!ov Sheet 

fi&ht.ened Oil Lin• GJl.-7031- 894 

,Ti.ihLrned Screw on Ct.ble Yellov Sheet 

Jlep&ilred ! allow Sheet 

. , 

• 

_,_...._ 11 J:CCimh~ ii!!H ·CML.V UIST 3750.6 SERIIS 
--· •- 1,9671 Ud-11 .. 0 1S24)7, PILOr GRIDU.ISI .., 

I . 

ol 



17Deo66 

' 

fellow ShMt. 



• 
Pi:Ots Al~i~ter 
Noc~ AdjustL~s 7V!cc6 

Altir-ter t:eod!' 
l~seit 1.~ l7Deo66 

A!rspccd :u€
e&t.or ~lov ~o In
dicate en '; 1.c 

• 
Yellow Sheet 

GJ!.-63$1-lL? 

O!t 8tca 

W:;ak ":'X Ul~ 10ct66 

UhF C\:t 

?Oct66 

lnt c nnittent Noiso 
1."1 L •. F 21Dcc66 

U rP Unr.atis
ra~t~ry 

UHF !.noi)\: :-
a the 

1-
uHF TX Out 

TACAH lncj:~era-

23Dec66 

Wnn67 

6Feb61 

-:;.~,ar67 . 
~ 

214)eC'66 

tive ~Fcb67 

!ACAI Inopera
~iw 

IACAI 'bia1th 

cr 
1CIIu67 

I 
J Yellow Sheet 

....... "'~·ad nnd Rcpl.ieed UHF GJl-6279-967 

.u,.., __ ·-:! and Replaced UHP GJ1-62~8'n 

lO.•Ul"" P I r:ot Dupllute 
o.:rcpa.n .:y c..n Uz:dtationa 

OJ4-6)5)-182 

Yellow Sheet 

w'"'"'"'"'"u1 a.~d P.e1.~ced UHF GJ4- 70J7-QlS 

and Repl4ced UHF GJ4-706~9ll 

~IOKIIKI Good Q\ Channel 
and w1 t.h URN-101 

ud leplao.d 

GJl- 6)56-182 

GJ 4-7041-1)9 

GJ4-7066-767 

GJ4-1069-9)1 

t . I • • I • · .... 



L .'o P.cC'o.:..\·e 
Tr. a: 

... 

CO: "I'LlA 'iCE: 

'• :-~ IJZf-'... E':i' 
CO!-!?:! AHCE : 

2]-URGEN':' 

C {PL!IJICE: 

wJ -:..'!G.£;11' 
(P rt D) 

• • 
""!EE:"TnrE ACT ~ 

Yell Sheet 

CheCAe OK J Y :low ~heet 

".ORPO!~AT,;:D IN ffi 0 l5V.37 AS OF 14 A!"?..lL 1967 

rcw.:ard fi ting a pproesion ki ,1.netnllat1on ot 
a+..ion&.l !cv~l a.~d bo-..-e . \l.'h n directed "' 

~ ~r:d~...:- . 

1 ; Rcpl cenent or oleetrical ~"O:tnector on 
r~.ro ... :tl, lower r !e:-tt 8 de 

e.cti·1h. i e5,lriLT next PAR 

lcprove eervicibility or 
l.'·• _& t ::l.:.tlon 
"".:tivi. ios/~H .. T. next PI.R 

Lao.:-, L~stnllation ot rctain1~ straps to 
~rgo doors in open posit ion 

:~iv!tiesnlLT next PAR 

• .... 

• 
seal def lector 

- Hodi t lcation or :roditicat.i:on 
~ 1 ens to adapt L.,te mal 

to · .. on TAT- :Ol.E1 7 . 62MM 

·a~:ti·:!.ties.f.il.'l' neY.t 

!. he ~>:rzil'le chip ktotcctor r.nd chce:< out ot 
.,;n t c.to:- ' rnipg syst.o. 

fr-t~·~:i~!.t>sAILT ne."<t ealenr!ar inspect ion . 





• 

• 
' 

ST A'l'DCIHT or w~ 
~5, CONCl'.ll.tmC 
f ILOr CREENI.D:.S! 

USMC, KATh"J'DW.a OFPJC!l\ 
14 APRIL 1967, UH-1!, "BU!f0 l52l.;7 , 

. 
ThOr o arc tvo type a of aol!-loelttnc nuts usod on "'this a1rcre.f't . 

~,..... ~-o : 

b . i bc:r ~:tscrt 

Th fil~r i n crt nut is or tvo iypeaJ one vhieh loCka b7 ' fr1cti an or~y, 
end tho other •nieb uses a cotter pin ~o aid i n tho ioeki~ proeeduro . 

Folicy for use and r ouse ot .. lt-lock1ng nuta ia aa t ollowa: 

a . On critical arcaa of the airc raft aueb a1 tlieht c~~trola, 
r otnti.tla co~nts, ongine and tucl control lirik.aie , wts aro used 
onJ.7 ono t ime, then diacard6d. 

• 
b. Ill otheT •eaa, eell-loek~ nuts ma7 be r euaed 1f they -.et tbe 
tollawi~ reqUlreacu~a : 

( 1) Vil\lal exaainatlon abowa no crack•, etrippi~ ot Ulr...S., 
or exeeuiwe roundi.ns ot edgoa where t.be vrencb 1a appllod. 

' 

(2) No l a.s UJ4D 
1
ono tull thread of loeltiDc 1a effocti" beyond 

the !i.Dcc:~tigbt condition aa tho nut 1a b&Dd-tbreaded onto the 
bolt. 

Thil poUCJ boon in eff ec t and ~nitored ~ Quality Control aince 
I bee.. .llrcr~ tlaint.Gneee ottieer on 1 Aucu•t 1966. SiAce then no 
kDovD deY1at1ou ban been allowod, vitb tbe exception ot tbl 1Dcorpora
,t1oa or A.irfrd8 ~· #) ~ch calla for a Dew eelt- lockinc nut in 
tbrottJ.e U .... e . :l'beM DUU &re DOt JOt aYa.ilaole in aufticiant qua...,_ 
t1t7• Priar to IQI arrival, the poalibUity ot the uu of 1«.'1!- l ockine 
nuta 1a a aDDer crt.her LbaD JrUCI'ibed ~y "1 pol1C7 Uiatod , bu~ no spc
oiNO occurrence can bo piDDed cSOvn. 

. Tbe pollo7 torth torq•~ ot auta alid bolta b to Ule torque value• 
~ pnKribod 1A Hendbook ot ~. Inat.ructJ012 for the UH-H.. 
U DO torq1ae 1a ~aor1bed, a ateacSerd nlue tar tba pert1cul&r rrut and 
bolt ill qliNtic. taku !roa I.AVAIR 03-15AB-2 vhicb eOiltaina a atan- · 
d&rd ~~ wl• ble tor all auta &lid bolt1 . ru. publication baa 
been '.Jod '-o ... t 1a t:bo ~ re.,u17 awUeble ot the ftl'iCT.us pub-
11cnt1o. ..talala t 1•Mnl t1 at.aD1e"4 torque Yalue1. The t.rB-!1E 
~ •-1;1 dO aot lin a 8J)M1t1c t«que t~ tho taU r otcr 
croe.a..d bolt. YAJI 029-15.&8-2 11908 a 'mlue ot ~95 inch ~a 

SfECW. BAJIIILJF .. SID D ACCCilO.J."'~ lrl .if CFNAV liST )750. 6 SilUC3 



• • • 

• 
' vhich 'haa boen uaod in thi:i aq~lron up t now . NAVVEPS 17-1-• P ooncerna 

the care , cleaniftl , arid eallibration ot t uo vrenche1 and. 1• nov GY&il- · 
able . 

ror purpose• or atandnrdiutlon thb liiLnw1l vill be uaed t or tOrque 
Vf!.lu ~ f'o-0!1 now on . I •lists a va.lue ot 50-70 inch ~· tor the t-ail 
rot~: c os£head bolt . Faller dictatoe torquoins t o ~ hich~r vel • 
Et c ..: c ot the differerw:ee in ata.ndard torquo valuoa liatod in varioua . 
p1.:..bll ~nt1onft , c.Jnfuaioc can and doea otten oxbt . Corr :spondone Vlll 
be 1n1 tiatod \o"ith Naftl A..1.r Syateu CCl 1¥' eoneorntnC clarification ot 
thia probl( 

ll.ajor - haa 274h. 6 total hour• and 1)16. 1 hours in the UH-1E. 
He is~or vi t h ~5. 

Crtitioo 
a truo coP7 

SPICUL lA"' JW ~ D ACCCR:IWICI WITH OPIA Y IXST 3750. 6 SlltlJ:S 

2 

.. 



• • 
nATDmlft' ar .x. ~ UStC, rucarr 
QJDI .. c.FJCII ~~ C<ICDI.:n:; -~ UR 1-6?1, 11. APRD. 196?, ~11. 
8CJK) 1 S2J.17' PDDr Gli!!!!UU I 

'!'he avia!crs equis-at •ectioe ot VJiO-S, ot vllieh I aa tbl ot1'1oer 1.n 
ChA.Lo, prcs'" :,!.1y c tntt1u tea (10) 18-8 back pack tn>e puoaebutea tor 
use in t=9 m:- ' - . : :-att. 

I. In the firs t group ot t7l'-: I airer&l't receiftd b7 the Jo~.arine Corpe, the 
back ft .:.~ =-.:s:cto:1 !or both tbil pilot'• and c~pilot'a 1eat could ••117 be 
r ozaov ~ nt:d -:..is b& ... k f'~'.lte VCI'ft. ~r, vitb the ament ot the a.r-.ored · 
c!Vlt, the ba=k chute F:th the pUot altt1ns too tar t orware in the seat. 

• The aide arc:tr next to t he i oor on both eic-!es aalcea e •e•• !T011 tbl air
c~ vitb · ~e ~ck typo chUt e a ~irtual 1~sa1bilitJ. 

At the t tco ot t~~ c~c! ent ot UV-1 3, i 5tLt G~ vns the Officer 
1n Charge ot the aviet()"S r- u1J:~~ent 1ect1c-n . The r ecorda or this aeetton 
ahov t !';at t ho ten (10) :. · 8 t :rpe parachutes Were M.int&.1Md and "avallable 
t or 1ssuo on reque1t. 

second Lieutenant 
t ho UK-18. He b an 

I 
hour• ill 

• 

Ccr":.!!led 
a t:-uo coPJ 

~IC& IWIII.OO ._,.JIW) I ll ~CXJU)At¥;1 WITH C.NAV DIST )?S0.6 S!lU:IS 
' 

• 

.. 



&!P - !P..,O T 4 • ~ 1! _,!._JL__1"'6 !t~ A I :IR 34 
~- 133 62 • 

"' T51.ll Le04MOT I -0 5000 E~OSIOfof II'OU.O«D 
- v C~L~IUT ION OF AC~T C. 5•~~ 01 NO~ TO ~Te P<l 

AP• AT S900 START IN(;. IliACI( 1.JP Al"nR CCIU...ECT lvt[ &:.O«Jt-
0 (Oo AQO LOll ~ A\.01 0 WAANIHG $0UC)e WITfCSKS Cle-
_. S~~ !Pictf' C. S~E !PRo- E~INI!e AUT~TATI~ LAIC)INO 

Uft,_..C) Rt'o.stA. T lNG IN CONTADU..ED C()l...IO.IIION WIT~ 
~. INV(S RfVLD ENG ,.AILU'tf ATTI:U~ ~0 II'ATI_. 
!PAIL~ O!P 2HO STAG .. C~f:SSOQ QOTOA B&..~Se C~ 
0#' ,.ATIGV~ ~AIL~f ~ TO BLOCKAGe 01 AUt I"Ln ll'ltOM 
Ge»A5C f'!"'CO•IING [HTWINf:O ON THII" I~ET AIR '1/AIC AUYe 
~SIGN CONTR II'- P:I'!G SuSCf.'PTifk..! TO II'OOe 

fi'G - !P~O T • ,. G 2 a ~ 
8' 1- &10-160-01 

~· ~ I DUI'IINII T~ ...... 
PILOT WAS HOT I!P 1[0 THAT ~( WAI COlliNG ~ EMU ... 

~· Co-PAAT~~T t. A80HT£D TI'Oe ~~~~ -~ TtC NIOQ..I 
N SOLD!'A BRAZING ON THE MAIN ,.~L .a-.lf'OL.D CA'Oea)e 

~LOWING lfAW !P~l. ~If HI~ ~U T. K ~'f'ID INTO 
E....ci Coe-tMtT,.~HT • 

All' - ll'lT " A"l !PI 36 

G l ...... 
•1 N¥0 SYS~ MeSS 

L.IIC ~~ T 1111 'l. T • Pl. T AVTOAOT TO f'l NAL LANe HOM 
ISUR5l AT s-.DGt'. ON •~G A~ !PTCi OH MVO ~- OUT• 
LET 2ND STACiE HYO ~· 

5 I •• , s 

I 

, • 

c 0 

I 
~ --»l' --.. •• 

I 

• 
• 
• • 
• 
• 

• 
• 
• • 
• 
• 
• ... 



J 
• • 

• 

• 
... 

. I 
I 

• 

. -
TC C ASC81etSLe 7TC 

Rtt• RUWJJIIlUA~3 7 l3el74 
z~ uu u UU•·IiUCILSO. ~1 
R 18.1 9l flAY 67 
F'fll CO,. VIIRPAC.-- , 
1'0 R DfA IPIAROB SRO N f'l VE . " 
llf"' R I HOA ICJIC 
JUHHF' IC8 F'NF'PAC 
I lt8 THlltD fiAV 
I IMMELTftiiGRU T"REE 

ICI IWAVIIAI'tC£1 -4 .-

.... -...s 
•~ ... , ~~ 4•C7A DtliiiOI Ji 

ftiii'Z MY C7 
II• DA 



.. !lftZ NAY 67 
'" ARADRAC CORPUS CHR 
TO RUVMPLA~RMEDKAJ~ 
R~DBHK/MVAIRSYSCOr.HQ 
RU JPIUA1CONIAVA1RPAC A 
R JLPIAICONNAVAIRL• T U 
RU¢JLSAINAVAV~SAFfCEr 
RU¥JP!UA /NAVA U1SYSCO P 
fi U¢lPUtA /NAVA JR SYSCO ... 
RU .LSPICG F'PI~PAC KONOLU 
RU J NVA ICG FMFLII ~T US A 
R JE R A lt.O TK IR D ~ PiC 
at! VP!PLA /MARHEL TR t.G RU 
RU~JNVA/PIAROBSRO Fl E 
RUCLPEA/USAB•AR FT RUCK 
iU~OHRA/NATSF PHILADELP 

Tl UHCLAS SAVAE•O 5· 
BVNO I ~24~ 1, ':PR lOR I lY D 

A . REF BU EPS 1 Sl 
OF TEARDOWN ANALYSIS OF 
CO"REPP~C CONTROL tiD. 2 

B. E Ki J HE t En AT 1 
C. TRANSI"llSSlOtH 
D. INPUT ~Ulll CTR 
E. ~AST A D S ASHP 
r. MAIN ROTOR HEAD 

·P E 2 RU~TUBAC0'9 U .c 

• 

'Sttf'•A Al'A CALl; 

DIFJO CALIF 

ll'f'1 

• • 
~ 7 ~ .~ • THE fO L:) I f! I;L J I 'AR \ £PO l 
0 PO EfTS ROm SU3JECT 1 InC rr~ 

e9-67t I .,. SUE IITED: 
VA lF. SYS 

O?ERotl ~ t.1 f!:PACT • 
~11 E 

r sr.rSSIO >: f EO• Tl \IE 
TE: EGATB~ 

EG AT I VE ' '7 
I 
-I ~ ... L .... 

V" ,v\ 0 ·- !7 

G. 42 DEGREE GEAR JEGP.Tlvt 
H. 98 DEGRE'E GEAR OX: EG~TlV£ 
I. TAIL ROTOR O.RI SHttFT: ;£G~TtVE . 
J. TAlL ROTOR BLA At.D HUB ~SSY: I t AS E IDE l ltl~l THE 

L ROTOR BLADES STRUC THE VER !CA L Fl' A ·D T~IL ROiOR 0 JV£ S ttf'T 
[[• TH£ ~2 D£GRE A 0 9C D£G EE GEM\ BOXES. JHE 1 lL ROTO~ HUB 

10[0 THE STATIC STOP C USI .G THE T lL fOTOR UB Uf THRf~DS TO 
AR. 

K. TAll RO!OP PlTC 
101 R[VEALED O~E 80L 
l.a FRO" THE CROSSH 
IATJOI 0, THE BOLT 

,,. 21·-····723-
TNE IOLT. SOOT AND A 
lOLl VAS "ISSIIIG •T 
lAS lll4•1tD VMICH 
liD 10 TMI Willi[ 11. 
I. , .. L COIUOL A 

-'--·· AID OVDIPIED G 
Pll 171tl aiD FLY 

CHAfuE Llr. s 1p. ,D CF.OSSHE D S : EX~r-"1· 
Pill A !74HJ5 ~ D UT f{t MS21 ~Sl~ tlS 
0 •SSY P/J 2 4•Cl1•71!•1. ~lCROSC PJC 

HOLE lN THE CnOSSHE D ASSY A D TAl L OTO~ 
REVEALED iAR~S .AD£ SY THE THREADED SEC TION 

DEPOSITS NO!ED I THE BOLT HOLE i~DICATE 
TK£ TI~E OF T £ POST C~AS fiRE. TME BOLT 
~NECIS THE w llE eLADE PITC CHA E LINK 

DE GRIP HORN FAILSD fROf'.BENDlMt OVERSTRESS. 
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